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ENGINE-GENERATOR SETS 





The Le Roi generating set (above) 
uses a Young Radiator to cool 
the engine jacket water. This Ra- 
diator (right) is of light, strona, 
durable construction which stands 
guard against shock and vibra- 
tion stresses and does an efficient 
job of cooling. 


Portable engine-generator sets must be rugged, adapted 
to efficient operation under extremes of temperature, and 
above all dependable. So must power plants for prime 
movers or other self-contained internal-combustion engine 
units. Heavy-duty radiators and the pre-requisite engi- 
neering service are supplied by Young for units bearing 
such names as American Locomotive °¢ 
Diesel © Baldwin Locomotive ¢ 
General Motors * Le Roi ¢* Lorimer Diesel * Na- 
tional Supply * D.W.Onan ¢ United States Motors 
* Waukesha © Whitcomb Locomotive. If your plans 
for peace-time production involve heating or cooling of 
gasses or liquids, we invite you to consult our engineering 
service. 


Atlas Imperial 
Bardco * Buda ®* 


THE YOUNG RADIATOR CO., Dept. 215-M-2, RACINE, WIS., U. S. A. 
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densers ¢ Evapordtors » Air Conditioning Units * Heating Coils « Cooling Coils 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 3 





AUTOMOTIVE a 


Octob 
price: Unites sate the Post Office at Philadelphia, Pa.; Under the Act of C 


ongress of March 3, 1879. 
es, Mexico, United States Possessions, and all Latin-American countries, $1.00 per year. 
‘ except Statistical Issue (Mar. 15th). 50 cents. 


nd AVIATION INDUSTRIES. Vol. 93. No. 12. Published semi-montly by Chilton Co., Chestnut & 56th Sts., Phila. 39. Entered as Second Class Matter 


In case of Non-Delivery Return Postage Guaranteed. Subscripti: 
Canadian and Foreign $2.00 per year; single copies, 25 ory 





WAR TESTED 


for many peacetime 
a secre 


ts eA 


a. 


~ Wiere PAC 


A COMPRESSED ASBESTOS SHEET PACKING 

MADE TO THE RIGID SAE AERONAUTICAL 

SPECIFICATIONS AND CERTIFIED TO MEET 
AMS-3232D AND AMS-3231 








Developed by Victor for use in the nation’s wartime aero- 
nautical program, Victopac is now available for peacetime 
service. This superior packing is manufactured from select 
long fiber asbestos with special heat resistant synthetic rub- 


ber binder. It has a dense structure with a low percent of 





compressibility and superior resistance to hot oils, gaso- 


line, refrigerants, water and anti-freeze solutions. 
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Opportunity 


By Ira Mosher 


President, National Association of Manufacturers 





out, we of industrial management have the privilege of taking the lead 

in showing the world, as well as the doubting Thomases at home, that a 
nation of free people and free enterprise can produce as fully and as effectively 
for peace as it can for war. It is a privilege, created by the will and the needs 
of the people, for which we must be humbly grateful. The time is particularly 
fitting for all of us to take stock of the basic responsibilities which we seek to 
discharge and of the guide-rules by which we work. 

Our basic responsibility is to promote a steady rise in the American standard 
of living. We work for an ever-increasing volume of goods and services, of bet- 
ter quality, produced at lower unit cost. We thus foster, encourage and partici- 
pate in scientific advancement; strive for the maximum in technological improve- 
ment and increased efficiency; and seek improved and cheaper methods of , 
distribution. We make every effort to secure equitable division of the increments 
of progress among the public—through lower prices; our employees—through 
increased wages; and capital—through fair returns on investment and legitimate 
rewards for risk-taking. 


W: STAND today at a great milestone in the nation’s history. From here 





‘LO- Our basic standard of conduct is competition. Freedom of enterprise is in- 

ime dispensable to the nation’s welfare. Enterprise cannot remain free without com- 

petition. With full and effective competition, free enterprise insures the highest 

lect standard of living that people can enjoy on this earth. We thus reject all forms 

ub- of monopoly, vested interests, and special privileges. We support the active and 
full enforcement of anti-trust and fair trade practice laws. 

t of The right to work is a basic right. We are committed to the principle of full 

aSO- employment, and will bear our full share of responsibility for establishing and 

maintaining those conditions under which it is possible. We respect the dignity 

of American workers; have faith in their loyalty to the American system of 

free enterprise; and are confident of their fundamental desire to give a full day’s 

cing 7 work for a full day’s pay. We devote ourselves to providing the best possible 

npe: ‘ working conditions and the highest possible wages, consistent with equity to the 

: public and to investors, for all employes—organized and unorganized. We honor 

ssist the right of employes to organize and bargain collectively, and we engage in col- 

LING lective bargaining with freely authorized representatives of employes in good 

* faith and all sincerity. We are against inbred leadership. We will keep the 


stairways of opportunity open so that all employes may advance in accordance 
with their ability, integrity, ambition and industry. 

Leaders of industry and business are in truth carrying the torch of liberty 
for all the nation’s people today. For, as was so clearly seen by our founding 
fathers, the basic freedom from which all other freedoms flow is fredom of enter- 
prise. Through our leadership, the nation can have full production, full employ- 
ment, and freedom—if we keep our faith and our courage high. This is our op- 
portunity. We are ready and on our way. 





STRIES 
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¥% Volutes rate a tribute for their peace-time— war-time performance. ) 
They often succeed where other springs fail—on installations where a lot of de- 
flection is needed, where the spring rate (capacity per inch of deflection) must 
the 


increase as the spring is compressed, and in many places where a little spring 
‘must carry a big load—SO _ 
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REMEMBER the volutes on the General this 
Sherman tank? They are in a tread assembly — ; Peo) 
right on the outside, taking a gruelling punish- j 7 
ment in the mud and grit. mee 
F tion 

com 
LISTEN for them the next time you pass an air compressor or a bett 
refrigerator unit. You won't hear them, but chances are they are C 
there, busily —but silently —doing their job in the valve assembly. due! 
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Volutes are tricky. Designing them and producing them takes real spring: whe 
ability. And remember, it’s Muehlhausen for real springability. i olyii 
£00¢ 
! MUEHLHAUSEN 
To improve product performance, use as 2 Live h 2 at a 
' mar’ 


: ® j 
Booklet shows importance of Spring Design. : i goes 
Available on request to Muehihausen Spring : fad sign M , 
: iB ac. 


Corporation, Division of Standard Steel 
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RODUCTIVITY 
Creates Jobs 


By Joseph L. Trecker 


President, National Machine 
Tool Builders Association 


T Is significant, as a matter of history, that there 
has been greater job opportunity in the United 
States under our free economy than has ever been 

the case in any other country in the world. That fact 
cannot be accounted for simply on the ground that we 
were a frontier country with vast natural resources. 
The chief foundation for job opportunity in the United 
States was- our tremendous industrial development 
and the basic principle behind that development, under 
a free economy, was competition. 

If past history is any guide, therefore, we can lay 
down the premise that the operation of the competi- 
tive system leads to the creation of jobs. I think that 


) this has been instinctively recognized by most of our 
) people and has been reflected in our laws against 


monopoly. Now, if we accept the evidence of past 

years and conclude that competition creates jobs, we 

/ Must go further and ask how and why does competi- 

| tion create jobs. Competition creates jobs because 

» Competition inevitably results in offering more people 
better things at lower cost. 

Competing companies contrive to offer better things 
to more people at lower cost through the use of pro- 
ductive equipment which increases the output of the 

| Individusl worker. In other words, they do it by 
p utiliziny the principle of maximum productivity, 
) Whereby machines and men become partners in multi- 
Plying ovtput. Insofar as a company, with the aid of 
— machine tools and other productive equipment, 
can cut tre cost of its product, it can offer that product 
p ata lower price. As the price goes down, its potential 
) Market increases. As its market increases. its volume 


at cilia 


. to up. As its volume goes up,, it can hire more men. 
. : one ‘ools and other productive equipment reduce 
» COs Ss 4 


‘creasing individual productivity. Thus is 


> 
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derived the fundamental principle that jobs are created 
by increasing the productivity of the worker. 

The New Deal and the labor unions have put for- 
ward an absolutely contrary ideology. Their premise 
has been that since this is no longer a pioneer coun- 
try and we have reached our frontiers, there is a limit 
to the number of jobs that can be created. Therefore, 
they say, our problem becomes one of sharing the 
available number of jobs among the largest possible 
number of people. 

The fallacy in this lies in the simple fact that there 
is no limit to human desires. Therefore, we have no 
frontiers, we have no limits as to possible number of 
jobs that can be created, and employment possibilities 
are measured only by the extent of our ability to re- 
duce the purchase price of the things that people want 
to buy. Proof of this fact is evident in the industrial 
history of our country. 

Sociologists are fond of talking about minimum re- 
quirements of a decent existence. But as a matter of 
fact, most of the employment in our country has been 
founded not upon the things that people had to have, 
but upon things that people wanted over and above the 
necessities of existence. 

The myth of frontiers and job limitations will be 
utterly exploded when the principle of competition 
with maximum productivity as its chief motive power 
is accepted as a foundation for employment progress. 
In order to bring that about, we must contrive to ex- 
plode the fallacy of hourly wage rates. 

The idea of hourly wage rates arose back in the days 
when time was in fact at least a fair measure of pro- 
ductivity. But today this assumption has completely 
gone by the boards. An idea prevalent today is that 
a man should turn out only as much work per hour as 
is permitted by his shop steward. This is a reflection 
of the over-all union ideology that there is only so 
much work to be done, and that unless it is spread out 

(Turn to page 82, please) 
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NUMBER of super-aluminum alloys have been velopments in materials, it is proposed to discuss 


made available during the past two years, offering the these super-aluminum alloys in general, and in par- 
airplane designer a variety of materials with which he ticular, to show logical combinations of them and to 
can reduce the structural weight of his airplane. In suggest the combinations that will be practical from 
general, these alloys have increased ultimate strengths, a production standpoint, yet result in the best 
greatly increased yield strengths and reduced ductility, strength-weight ratios for airplane structures. 

with a slight increase in density and with no important The five high-strength aluminum base alloys that are 
change in modulus of elasticity. In order te aid those now available in commercial quantities divide into two 
who do not have the time to follow closely the new de- groups: alloys containing copper as their major alloy- 


ing constituent and alloys containing zinc as the chief 
alloying element. The copper group includes the T8 
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High Strength Aluminum 
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Fig. 1—Mechanical properties of clad 
R303-W aged at several temperatures. 


By Roy A. Miller 


Chief Structural Research Engineer, 


and Max E. Tatman 


Chief Metallurgist, Consolidated Vultee Aircraft Corp. 


Alloys 


| tempers of Alcoa’s 24S alloy which were most actively 


developed at the San Diego Div. of CVAC, and Lock- 
heed, and the R301 alloy made by Reynolds Metals Co., 
and Alclad 14S made by Aluminum Co. of America. 
The zinc group consists of Alcoa’s 75S alloy and 
Reynolds’ R303 alloy. Each of these alloys will be dis- 
cussed in turn and its characteristics, listed in Tables 
I and II, compared and evaluated. 


24S.T8 Series of Alloys 


A precipitation (artificial aging) treatment applied 
to the conventional Alclad 24S-T, Alclad 24S-RT and 


Fig. 2—Tensile Strength of clad 24S- 
RT aged at several temperatures. 
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extruded 24S-T results in the 24S-T8 series of super- 
aluminum alloys. The nominal composition of the 24S 
alloys consists of about 4.5 per cent of copper and 
i lesser amounts of magnesium and manganese. Until 
recently, extruded 24S was not considered satisfactory 
for artificial aging. This series of tempers, however, 
is being extended at present to include the extruded 
24S material, though the amount of cold-work to be 
assumed and the resultant guaranteed mechanical 
Properties have not been completely established. In 
One case, however, minimum values of 65,000 psi ulti- 
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mate tensile strength and 50,000 psi yields strength 
have been approved until additional data indicate that 
higher values may be obtained consistently. 

The mechanical properties of the aged Alclad 24S 
alloys that have been approved for use in design at 
CVAC are shown in Table I. It should be noted that 
cold-work alone tends to increase the tensile yield and 
case of clad 24S-T81, clad 24S-T84, and clad 24S-T86, 
the 24S-RT. However, when a precipitation treat- 
ment is superimposed on the cold-work, such as in the 
case of clad 24S1T81, clad 24S-T84, and clad 24S-T86, 
the compressive yield is greatly increased and the 
tensile properties are also increased, though to a lesser 
extent. The most efficient designs of course, would 
use clad 24S-T86 for the wing covering and clad 
24S-T84 for the stiffeners. Because of their lower 
properties, clad 24S-T81 and clad 24S-T80 would be 

used only where formability requires material 
having better forming characteristics. From a 
strength standpoint, there is little gained by 
aging thin sheet material. Since clad 24S-T86 
material has low impact and ductility, it is sug- 
gested that clad 24S-RT sheet stock 0.032 in., 
and thinner not be artifically aged to the T86 
condition. 

The Izod values for unaged 24S-T were about 
the same, regardless of whether it was stretched 
zero, four or six per cent. In the aged condi- 
tion, these Izod values appear to be reduced 
about 50 per cent, again irrespective of the 
amount of cold work. A small number of 
fatigue tests, indicate that the fatigue strengths 
of the aged tempers are about the same as the 
fatigue strengths of the unaged materials. 

The corrosion resistance of the _ several 
tempers of aged clad 24S aluminum alloy is 
satisfactory when aged at the recommended, or 

equivalent, time-temperature cycle. A decrease in 
aging time, below the 6.5 hr recommended for the 
375 F aging cycle, though resulting in only a slight 
loss in mechanical properties, is not recommended, be- 
cause it tends to result in unsatisfactory corrosion 
resistance, 


Clad R301 


The R301 alloy consists of a core material similar in 
composition to Alcoa’s 14S alloy and a surface clad- 
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Table 2—Effect of Several Aging Cycles on Mechanical Properties of Various High 
Strength Aluminum Alloys 










































































































(1)Aged at 375 F for 644 Hr. | (2)Aged at 350 F for6 Hr. |  (3)Aged at 275 F for 25 Hr. (4)Aged at 250 F for 24 Hr. 
SES area ween pee ee ee es See ee = nee Sel eae Meee TS ( 
| 
Tension Tension | Tension Tension 
|-- a - —-—_—-—__—_| - —_— _ ppecacoadose -— ———— —- — — — — +] --  -+ = { 
| Ultimate Yield (Elongation | Ultimate Yield (Elongation! Ultimate | Yield (Elongation | Ultimate Yield | Elongation } 
Material Psi Psi | Per Cent Psi Psi Per Cent Psi Psi Per Cent Psi Psi Per Cent v 
Clad 248-0, Heat Treated to 
Bnet 62,000 | 49,000 8.0 | 62,000 | 43,000 | 11.0 | 60,000 | 38,000 | 11.0 | 60,000 | 38,000 | 11.0 
Clad 208-T80................ | 61,000 | 49,000 8.0 | 62,000 | 49,000 8.0 | 62,000 | 49,000 8.0 | 62,000 | 49,000 8.0 
As Received Clad 24S-T......| 67,000 | 59,000 5.0 | 65,000*| 55,000° 5.0 | 64,000 | 42,000 | 11.0 | 64,000 | 42,000 | 11.0 
Clad 208-T81................ | 65,000 | 57,000 5.0 | 67,000 | 59,000 5.0 | 67,000 | 59,000 5.0 | 67,000 | 59,000 5.0 ‘0 
Clad 248-0, H. T. and | © 
Stretched 4%.............. | 70,000 | 66,000 5.0 | 66,000 | 61,000 6.0 | 65,000 | 52,000 | 10.0 | 65,000 | 52,000 8.0 
Clad 248-T84................ 66,000 | 60,000 5.0 | 69,000 | 65,000 5.0 | 70,000 | 66,000 5.0 | 70,000 | 66,000 4.0 6 
As Received Clad 24S-RT.....| 72,000 | 69,000 4.0 | 70,000 | 67,000 4.0 | 68,000 | 53,000 8.0 | 68,000 | 53,000 8.0 @ 
Clad 24S-T86................ 68,000 | 63,000 4.0 71,000 | 68,000 4.0 72,000 | 69,000 4.0 72,000 | 69,000 4.0 NC 
Clad R301-W.......... 63,000 | 55,400 8.0 | 64,000 | 57,000 8.0 | 59,000*| 39,000*| 16.0 | 59,000*| 39,000°| 16.0 
Clad R301-T... ee. 62,000 | 54,000 8.0 | 63,000 | 55,000 8.0 | 64,000*| 57,000*| 8.0 | 64,000*| 57,000*| 8.0 
Clad R303-W. 0.2... 61,000* | 46,000*| 7.0 | 63,000*| 58,000*/ 7.0 | 70,000 | 64,000 i SR Semen Semen 
er ee 61,000* | 46,000*| 7.0 | 61,000*| 56,000* 7.0 | 68,000*| 62,000* en epee: Oe 
Extruded R303-W............ 58,000* | 44,000*| 7.0 | 65,000*| 60,000*; 7.0 | 75,000 | 70,000 RR CO Seoee ‘Sores 
Extruded R303-T............. 56,000* | 42,000*/ 7.0 | 63,000*| 68,000°| 7.0 | 73,000*| 68,000 | 7.0 |..........,.....cccccheceeeecees 
Clad 758-W.............0.5. 61,000 | 46,000 8.0 | 66,000*| 53,000*| 8.0 | 72,000 | 62,000 8.0 | 72,000 | 62,000 8.0 
_——___asablpeeeineeeie: 61,000 | 46,000 8.0 | 64,000°| 50,000°/ 8.0 | 72,000 | 62,000 8.0 | 72,000 | 62,000 8.0 
Extruded 75S-W............. 58,000 | 44,000 6.0 | 68,000*| 55,000*| 6.0 | 78,000*| 70,000*/ 6.0 | 78,000 | 70,000 6.0 
Extruded 75S-T.............. 56,000* | 42,000*| 6.0 | 66,000*| 53,000*| 6.0 | 76,000*| 67,000*/ 6.0 | 74,000 | 64,000 6.0 - 
* Properties are estimated from available data at other aging times and temperatures. wi 
(1) Recommended aging cycle for 24S alloys. co 
(2) Recommended aging cycle for R301 alloys. wl 
(3) Recommended aging cycle for R303 alloys. 
(4) Recommended aging cycle for 75S alloys. alt 
(3) All values shown above for 24S alloys are for material over .065 in. thick to Specification AN-A-13. po 
ab 
an 
mz 
me 
all 
for 
ding similar to Alcoa’s 61S, that varies in minimum erties for the several tempers of R301, it is believed = 
thickness from 8.0 per cent per side on thin material that the compressive yield strength will, in all cases, en 
to 2.0 per cent per side on material over 0.102 in. in be approximately the same as the tensile yield strength i 
thickness. The nominal analysis for R301 core is 4.5 reported for the respective tempers. - 
per cent copper with small amounts of silicon, manga- The Izod impact strength of R301 varies inversely ' 
nese, and magnesium. The cladding material consists with the tensile strength; that is, in the annealed con a5 
of about 1.0 per cent magnesium, approximately 0.5 dition, it has a much higher Izod impact value than it tio. 
per cent silicon and manganese, and the balance does in the “T” temper... In general, the aluminum ie 
aluminum. alloys are notch-sensitive and the aging operation a> et 
This alloy is available in sheet and plate form only. parently tends to aggravate this condition. There até the 
The only real distinction between this alloy and 14S few fatigue data on this alloy; however, it can be a Tal 
is the cladded surfaces, and since extrusions and forg- sumed that this material in the “T” temper will havé he 
ings cannot be made in the cladded form, there will fatigue characteristics comparable to clad 24S-T8l pein 
be no R301 extrusions or forgings. and, as such, will be very satisfactory. The endurant 
The mechanical properties of R301 in the “O,” “W,” limit in flexural fatigue, when it is finally establishe 5 ee 
and “T” tempers are shown in Tabie I. It should be for R301-T, will probably be in the neighborhood ¢ rae 
noted that the mechanical properties of the “T” 15,000 psi. ip tru 
tempers are quite high, and efficient designs can be In general, the corrosion resistance of the cla Y oe 
made using this high-strength alloy. This material is R301 material is acceptable to the Army and Navy | cou 
especially desirable in the case of parts that must be This material should not be used in service in th ~~ 
formed in the fully annealed condition. Although annealed condition, since the core would be very 5 | str 
there are no values shown for the compressive prop- ceptible to corrosion in this condition. cole 
758 
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The 75S aluminum base alloy is 
among the newer types of alloys 
which use zine as the major alloying 
constituent in place of the copper 
which characterized the older dur- 
alumin type alloys. The nominal com- 
position of the 75S alloy consists of 
about 5.75 per cent zine and lesser 
amounts of copper, magnesium, and 
Manganese, and it weighs approxi- 
mately 1.0 per cent more than the 24S 
alloy. This alloy is available in the 
form of clad sheet, bare sheet, extru- 
sions, rod, bar, and forgings. The 
clad portion of the Alclad material 
consists of a 1.0 per cent zinc-alumi- 
num alloy and each surface has ap- 
proximately 4.0 per cent of cladding. 

The mechanical properties of the 
75S alloy in the “O” and “T” condi- 
tions are shown in Table I. The 
properties of 75S-W (four days after 
quenching), although not reported by 
the specifications, are also shown in 
Table | because, it is probable that a 
large amount of forming will be ac- 
complished on this alloy in the “W” 
temper. It should be noted that the 
mechanical properties in the “T” 
temper, particularly in the case of ex- 
trusions, are very high. If properly 
used in designs, these high properties 
could be translated into strong, light- 
Weight structures having high 
strensth-weight ratios. Stretching or 
cold-work of any kind, performed on 
758 prior to the aging operation, has 
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Fig. 3—Tensile properties of high 
strength aluminum alloys of tempera- 
tures subsequent to previous proper 


aging at their respective 


aging cycles. 


no beneficial effect; in fact, tests indicate that ma- 
terial stretched 2.0 per cent or more, prior to aging, 
has slightly lower tensile and compressive yield values 
after aging than the unstretched and aged material. 
Any forming done on this material while it is in the 
“W” temper, however, would not usually be sufficient 
to seriously affect the mechanical properties of the 
final product. 

Joggling, dimpling, and other forming operations 
can be performed on 75S-T material only when special 
care and equipment are used. From a_ production 
standpoint, it would also be more desirable to accom- 
plish these operations when the material is in the “W” 
temper. Hot forming of Alclad 75S-T alloys is satis- 
factory, since heating at 250 F (aging temperature) 
increases the formability appreciably. It has been 
found that Alclad 75S-T and Alclad 75S-W (subse- 
quently artifically aged) can be spotwelded readily to 
meet the same requirements as Alclad 24S-T. Shear 

(Turn to page 85, please) 





Table 3—Cost Comparison of Roll-Formed 


and Extruded Sections 




















Estimate 
Type Vendor’s| C.V.A.C, Vendor’s} Ratio(?) | Ratio(4) 
of Price Cost | Equivalent Price | Cost of Cost of 
Rolled Per ft | Perft | Extruded Per ft | Shapes to | Shapes to 
Item | Section | Area (1) (2) Section | Area (1) | Extrusions | Extrusions 
1 | Angle .0420 055 -05 Angle 042 .0447 1.23 1.11 
2 | Angle 0573 07 06 Angle 059 .0507 1.38 1.18 
3 | Angle .0859 | .075 08 Angle 087 0655 1.14 1.22 
4 | Angle -1191 | 15 09 Angle 133 08 1.87 1.12 
5 | Angle -1348 | .16 -10 Angle 121 1208 1,32 83 
6 | Angle -1859 | .20 12 Angle 180 1409 1.42 85 
7 | Angle -2897 | .27 20 Angle 230 1478 1.82 1.35 
8 | Angle -0728 | .15 07 Angle .067 .0497 3.10 1.40 
9 | Angle 1897 Angle 157 .0907 wens 88 
10 | Angle 1646 12 Angle -1786 | .110 1.09 
11 | Angle 2101 14 Angle 226 1292 1.08 
12 | Angle .3134 20 Angle 320 1990 1.01 
13 | Angle . -40 Angle 485 284 bei 1.41 
14 | Channel | .1226; .11 -10 Channel | .136 .097 1,13 1.03 
15 | Channel | .2343 preciee 2 Channel | .231 -1495 like -80 
16 | Channel | .4977 .31 Channel | .493 -2948 eae 1.05 
17 | Channel ee 1.18 Channel | ..... 1.059 eral 1.11 
18 | Hat -4454 cara -42 Hat 449 .2979 nets 1.41 
19 | Hat 4978 | .... .33 Hat 491 3306 — 1.00 
20 | Hat .637 586 38 Hat .676 2217 2.62 1.71 
21 | Zee 1094 .... .10 Zee 113 .0947 cattle 1.05 
22 | Zee 0629 08 Zee 059 .0750 eee 1.06 
23 | Zee 2107 19 ow Zee 223 150 1.27 1.13 
24 | Zee 1492 13 Zee 130 167 ahi .78 
25 | Zee 1430 13 Zee 134 1057 1,23 
268 | Zee 2342 20 | Zee 224 | .202 | 1.00 
Average|........ 1.66 | 1" 
| 























(1) Data obtained from CVAC Material Control Department. 

(2) Data obtained from estimating section of CVAC Contract Department. 

(3) Ratio of cost of Roll-formed shapes purchased from Vendors to cost of extrusions. 
(4) Ratio of cost of Roll-formed shapes made at CVAC to cost of extrusions. 
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The 9.54 model (9% in. diam) 
was designed originally to power a 
buzzless bomb. The top speed of its 
compressor and turbine is 34,000 
rpm and at 375 mph it develops 
275 thrust hp. Its weight is 145 Ib. 
Westinghouse engineers believe it 
appears promising for propeller 
propulsion of a small airplane, as a 
turbine power source for aircraft 
cabin superchargers and genera- 
tors, wing de-icing and driving heli- 
copters. 
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Westinghouse) J 
and Their! ( 


R 
(Left) The turbine wheel and 7 
shaft to the compressor. When Lil 
the jet engine is stationary, the he 


turbine extracts 3400 hp from 

the exhaust gases to drive the 

compressor at 18,000 rpm. Each 

turbine blade weighs 3% oz and 

at 18,000 rpm the total force 

on the disk of the rotor is 710,- 
000 lb. 


(Right) The six-stage com- 
pressor of the 19B model is 
an aluminum spindle equip 
ped with 200 blades, the top 
speed of which is 1100 fps at 
18,000 rpm. 
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(Right) This photo shows one of the jet 
propulsion engines developed for the Navy. 
Like other Westinghouse jet units, which 
have been given the name Yankee, it is the 

axial flow type. 
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(Below) This cutaway drawing shows the major parts of the 19B model (19 in. 
diam), which develops 1400 hp at 375 mph and weighs slightly over 800 lb. The 
top speed of the compressor-turbine is 18,000 rpm. The major components of the 
engine follow: ; 

(1) Inlet duct, the aluminum shell of which is the oil cooler; (2) Stationary guide blades 
made of aluminum; (3) Six-stage compressor of axial flow type; (4) Series of burner tubes 
into which fuel is injected; (5) Stationary blades; (6) Turbine; (7) Exhaust gas nozzle; 
(8) Auxiliaries for the engine — electric starter, fuel pump, oil pump, overspeed control, 
electric tachometer. Auxiliaries for the airplane — generator, hydraulic pump and vacuums 
pump. 
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Fig. 1 — Fabri- 
cated block for 
6 -cylinder 500 
hp (500 rpm) 
Diesel engine ap- 
proximately 12 
ft long, 5 ft high 
and 4 ft wide. 
Weight 6 tons. 





Wage Incentive System 


Benefits Workers 


and Management 


NTIL recent years industrial management and 
engineers gave much more attention to the per- 
formance characteristics of their equipment 

than to those of the men who ran them. The range 


in output from Mr. Watt’s steam engine to the latest type of plant, a job welding shop, had little prece- 
steam turbine installation, however, does not show a dent to fall upon for assistance. After two years 
span as great as that which can exist between two of wrestling with our problems, we feel that there 
men. The human ability to release energy varies from can be few if any types of plants which could not be 


zero plus, as characterized by the jug- 
loving mountaineers, to 99-44/100 per 
cent, which point has been reached dur- 
ing peak periods of test-runs on 1945 
model jitterbugs. Industry is popu- 
lated by people whose energy output \ \ 
lies somewhere between these extremes. 
In some cases, the necessity for de- 
termining ways and means of increas- 
ing output is indicated, while in others 
a definite need is shown for a governor 
which will better control the energy. 
The achieving of the proper harnessing 
of this power is a big step to success- 
ful management of an industry. In 
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our particular case, we have found that 300 +s 4 C7 — 

a component as vital to our business as | oan Ler y Standard 

tetra-ethyl lead is to gasoline is a wag2 200 | ht . 

incentive system. ied re ae a 
Wage incentive systems are not new, - "| 








of course, but their application to our 0 S 10 15 20 25 30 35 40 
Number of the Unit Produced 





Fig. 2 — Assembly 
time progress chart 
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placed on an incentive system. For the benefit of 
any who may be considering an installation of a wage 
incentive system, we wish to outline our experiences, 
both sad and happy, during the past two years. This 
is not presented as any cure-all to industrial prob- 
lems, and we realize that our plan is still far from 
perfect. The important part is, however, that the re- 
sults obtained to date have opened the eyes of the 
management to the potentialities which might ma- 
terialize with continued thought and effort. 

We decided that the venture was worth while in 
the middle of 1943. After obtaining the blessing of 
the War Labor Board, the first six months were spent 
(and so were several thousand dollars) in making in- 
numerable time studies accumulating basic figures on 
all the various operations. This was done in conjunc- 
tion with. an outside group of industrial engineers, 
the Edward DeBord Co. We are not through with 
this yet. We never will be. 

We concentrated first on obtaining necessary data 
on the most frequent and basic operations. Thus we 
wound up with factual data 
which told us how long the 
average man should take, for 
example, to make a 10-ft double 
U weld in 2-in. plate, or how 
long it should take to set up, 
cut, slag and stack 25 pieces of 
l-in. plate which have been flame 
cut in their regular shapes, etc. 
for typical operations in our 
shop. Welding time was based 
on burning rates and combina- 
tions of rod sizes and number 
of passes for a given weld de- 
tail. You will note that we have 
spoken of the time the average 
man should take. The reason 
for this is because our studies 
are leveled or rated so that the 
resulting standards will be at- 
tainable through normal effort - 
and skill and surpassed by addi- 
tional application. 

When we had sufficient infor- 
mation, we placed certain jobs 
on standard. Each of these jobs 
was sent into the shop with 
exact details on how it should 
be done, and the standard time 
allowed for the operation. The 
first reaction to these standards 


Was, of course, amazement at 

Fi © 

; = — Left half of case on jig, posi- 
Sabo by 20-ton Ransome positioner. 


-assembly and jig weight 13 tons. 


December 15, 1945 


by C. E. Sommarstrom 


Assistant General Manager, and 


J. J. Baer 


Standards Supervisor, 
Waldrip Engineering Co. 


the small amount of time allowed. Through per- 
suasion and salesmanship, and close supervision over 
a period of weeks, the standards were finally attained 
and surpassed. 

The standard hour time which we show on our job 
cards is arrived at from the leveled or rated actual 
time plus a 25 per cent allowance for fatigue and 
usual contingencies. Special allowances are made to 
cover conditions over and above the actual time shown 
in the time studies when they are justified. Thus, 

(Turn to page 67, please) 
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Fuels and Lubricants 


Discussed at SAE Tulsa 


UEL and lubrication problems in the automotive and aviation fields 
were discussed recently at two meetings of the Society of Automotive 
Engineers, one the 1945 National Fuels and Lubricants Meeting in Tulsa, 
Okla., and the other a local meeting of the Southern California Section in 
Los Angeles. Abstracts of various papers available from these meetings, 
are presented herewith: 





Fuels 





Diesel Fuel Additives Create New Concepts 
By C. M. Larson, 


Chief Consulting Engineer, 
Sinclair Refining Co. 


T= high speed Diesel engine fuel 

specification has been built around 
a straight-run petroleum distillate from 
certain paraffinic crudes in order to 
have definite physical and chemical 
characteristics which especially reflect 
in certain minimum ignition quality, 
generally expressed in Cetane Number 
or Diesel Index. “Addition of chemical 
agents have brought about new con- 
cepts and make the specification re- 
quirements built around straight-run 
petroleum distillate fuels obsolete for 
their classification. Large scale usage 
of amyl nitrate Diesel additive fuels 
in several makes of railroad locomo- 
tive Diesel engines over extended 
periods has proven their effectiveness 
by the freedom from harmful deposits 
or corrosion in the engine and fuel in- 
jection system and negligible exhaust 
smoke conditions. The power perform- 
ance ratings of Diesel fuels, based on 
new concepts of fuel combustion and 
chemical] structure, are the true guide 
‘to a satisfactory high speed Diesel 
fuel of the future—not cetane number. 

Fig. 1 shows the effect of secondary 
amyl nitrate on cracked and straight- 
run fuels on various percentages rang- 
ing from zero to % per cent by volume. 
It is noted that the greatest increase 
in cetane number is obtained with the 


26 


straight-run Mid-Continent Diesel fuel 
ANMC and the lowest values occur 


7 


with catalytic cracked ANH and fuels 
having a lower paraffinic structure 
(ANV). The greatest cetane effective- 
ness occurs with additions of less than 
0.25 per cent by volume. The potency 
of du Pont secondary amy] nitrate com- 
pares favorably with that obtained 
from Sharpless insofar as fuel ignition 
quality is concerned. 

Fig. 2 shows the cetane number of 
the various fuels doped and undoped, 


(Turn to page 28, please) 





Fig. 1—Effect of 
secondary amyl 
nitrate on cetane 
number of crack- 
ed and _straight- 
run Diesel fuels. 


ANMC = East Chi- 
cago — Straight- 
Run Mid-Cont. 
Diesel Fuel 

AN-355—East Chi- 
Cago— 33% #1 Re- 
cycle Stock; 67% 
Mid-Cont. Gas Oil 

ANV = Marcus Hook 
—Straight-Run 
Venezuela Gas Oil 
ANH=Houston— 
TCC #2 Catalytic 
Cracked Stock 
from Mid-Cont. 
Feed Stocks 
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Engineering Problems 


and Los Angeles Meetings 


Lubricants 


Problems Involved in Airframe Lubrication 





By D. H. Moreton, 


Process ISngineer, Douglas Aircraft Co., Inc. 


A Mono various environmental condi- 

tions requiring flexibility of air- 
plane operation, atmospheric tempera- 
ture variation is probably the most 
apparent and possibly one of the most 
overemphasized. With improved range 
and altitude characteristics, it is pos- 
sible to encounter extreme temperature 
changes in flying from a tropic to an 
arctic climate or to extreme altitudes. 
However, a survey of the past several 
years of winterization tests in Alaska 
indicates that the number of occasions 
when ground temperatures of —50 F 
or lower have been reached constitute 
less than 1% per cent of the number 
of days involved in the most serious 
winter months, and then for brief pe- 
tiods of hours only. It is apparent 
that on a ship not operated consistently 
in these areas or at very high altitudes 
with a significant number of tempera- 
ture-critical or exposed units, low tem- 
perature lubrication can be overem- 
phasized. 


The extreme variations in humidity 
through which the airplane flies are 
not as frequently recognized as trouble- 
some, but are non-the-less serious. Par- 
tially filled bearings or non-hermetically 
sealed units containing grease or oil 
are sometimes ideal spots for accumu- 
lation of moisture in humid climates, 
or moisture occurring from condensa- 
tion due to rapid changes in tempera- 
ture and pressure. In its resistance to 
the harmful abrasive action of sand 


band dust, the exposed aircraft bearing 


'8 no more fortunate than its auto- 
motive cousin. An infrequently ser- 
viced or poorly sealed unit will have its 
life span seriously shortened from in- 
filtration of these abrasive particles. 
Although engineering design ap- 
Proach must be depended upon to fore- 
cast and prevent many of the problems 
(Turn to page 29, please) 
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Fig. 2— Torque- 
rate ratio vs. tem- 
perature curves 
for two AN-G-3 
greases and two 
AAF 3560 


greases. 
Curve A AN-G-8 
Mf 


gA 
Curve B AN-G-3 


Mfg B 
Curve C AAF 3560 


Mfg C 
Curve D AAF 3560 
Mfg D 


Fig. 1 — Schema- 
tic diagram of the 
Douglas low tem- 
perature grease 
testing rig. 


1—Cold Box 

2—Selector 

8—Bearing Grease 
under test 

4—Selector cable 

5—Bearing therm- 
ocouple 

6—Air thermo- 
couple 

I—Table 

S—W eights 

9—Relay 

10—Electrical timer 

11—Stop micro- 
switch 

12—Start micro- 
switch 
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Fuels 


relative to the effect of CFR engine 
air intake temperature upon ignition 
quality of these additive fuels. The 
basic conclusion which may be Jjrawn 
from the data is that over a wide 
range of air intake temperatures, the 
cetane effectiveness of amyl nitrate is 
not appreciably affected by air intake 
temperatures. A fuel which as a 50 
cetane number at 200 F. air intake 
temperature, would still possess this 
rating at 55 F. Previous work with 
amyl nitrate has shown that the cetane 
raising property of this additive varies 
considerably with the fuel to which it 
is added. 

Practical tests of amyl nitrate doped 
Diesel fuels were run under varying 
locomotive operating conditions. In one 
test, ANH Diesel fuel was used in the 
engines of the International-Great 
Northern Railroad of Houston, Texas. 
The ANH Diesel fuel is a mixture of 
catalytic cracked No. 2 fuel to which 
is added 0.20 per cent by volume of 
secondary amyl nitrate to raise the 
cetane number of the clear fuel from 
44.6 to 50.9. The Diesel Index of the 
clear fuel was 46.1 and 45.8 with the 
amyl] nitrate added. The Diesel engines 
assigned to this test fuel were three 
600 hp Electro-Motives, two-stroke 567 
Diesels and one 1000 hp Baldwin De 
laVergne four-stroke Diesel. 

During the 90-day period, totaling 
6829 hr of operation, 40,344 gal. of 
ANH Diesel fuel oil were consumed. 
The mechanical condition of the loco- 
motives after this 90-day test period 
showed no noticeable change as com- 
pared to the mechanical condition of 
the locomotives when operating on a 
straight-run Mid-Continent Diesel fuel 
of 51 cetane number. The pistons and 
liners were in the some condition. There 
Were no unusual carbon deposits in the 
liner ports or in the exhaust ports in 


Significance of Cetane Number in Diesel Fuels 
By Comdr. E. F. Griep, USNR and Lt. Comdr. C. S. Goddin, USNR 


Bureau of Ships, Navy Department 


H'*4 cetane fuels produced by the 

Fischer-Tropsch process have been 
available for some time in Europe. 
Most of these fuels are essentially pure 
paraffins and are above 90 cetane num- 
ber. Reports have been received that 
these fuels are not entirely suitable for 
use in present day engines because the 
rate of pressure rise is too low and the 
rate of burning is too slow, resulting 
in after burning. These same fuels, 
when blended off with coal tar aromatics 
to give abopt 50 cetane number, are 
satisfactory for use in engines of pres- 
ent design. Investigators in this coun- 
try also concur in this, for their data 
indicate there is no advantage in using 
fuels above approximately 60 cetane 


(Turn to page 30, please) 
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Fig. 2—Effect of air intake temperature on ignition quality of clear fuels, 
and fuels doped with 14 per cent by volume of secondary amyl nitrate. 


ANMC=East Chicago — 

Straight-Run Mid-Cont. Diesel Fuel 
AN-355—=East Chicago — 

33% #1 Recycle Stock 

67% Mid-Cont. Gas Oil 


the heads. The piston rings were all 
free and showed no carbon deposits in 
the ring lands. The analyses of the 
lubricating oil showed no effects of the 
additive even though there was a trace 
of dilution from the Diesel fuel in two 
of the locomotives. In the four-month 
period these four loco- 


ANV=Marcus Hook — 
Straight-Run Venezuela Gas Oil 
ANH= Houston — 
TCC #2 Catalytic Cracked Stock 
from Mid.-Cont. Feed Stocks 


pared to the 51 cetane straight-run 
Mid-Continent Diesel fuel. This ex- 
perience would tend to indicate that 
the amyl nitrate fuel ANH gives bet- 
ter combustion action and that less 
heat is ejected through the exhaust 
gases. 
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outlined, weight and economy factors 
as wel! as the lubrication requirements 
themseives place the greatest emphasis 
on the proper choice of lubricants. Uf 
greatest interest to the airframe manu- 
facturer are the testing and develop- 
ment programs of his own research and 
process laboratories. It is doubtful if 
any one aircraft company has the time, 
facilities or knowledge to assemble in- 
formation on, or develop tests for the 
imposing array of lubrication problems. 

During the war’s initial rush for sat- 
isfactory control system bearing opera- 
tion at low temperatures, specification 
AN-G-3 was released, covering the re- 
quirements for a low temperature 
grease lubricant. The flood of lithium 
soap lubricants developed to meet this 
specification were required to pass a 
low temperature test that involved 
packing a standard eight-ball shielded 
type ball bearing with a fixed amount 
of the grease, mounting it on a stand- 
ardized spindle and refrigerating the 
assembly in a standard cold box. After 
stabilization at —65F, the bearing is 
required to complete its first revolu- 
tion within 15 see when activated by a 
2000 gram centimeter torque on the cir- 
cumference of the 50 mm pulley affixed 
to the spindle. In an effort to provide 
more complete information on low tem- 
perature grease performance, the test 
rig shown in Fig. 1 was devised by 
N. Lapworth of the Douglas Research 
Laboratories. 

In this device, six standard No. 204 
Conrad bearings are packed full of the 
greases to be tested and mounted ver- 
tically on the shaft as shown. A tare 
run is first made at each test tempera- 
ture to check the system friction, and 
to adjust the weight pans accordingly. 
After stabilization for % hr at test 
temperature, each bearing is engaged 
in turn and tested by applying sufficient 
weights to the pulley system to rotate 
the bearing at a uniform rate. Accel- 
eration effects are reduced to a mini- 
mum by locating the timed displace- 
ment in the central portion of the total 
weight travel and by careful selection 
Data 
recorded are the breakaway force, the 
force applied to each run, time to com- 
plete the measured distance, and the 
bearing temperature. With these data, 
@ torgue-ratio for the grease at that 
temperature is calculated by the follow- 
Ing reduced formula: 

Torque (lb-in) x Time 


(sec) 
Torque-rate ratio —= 





Travel (radians) 


The test is run at consecutively lower 
temperatures until either serious chan- 
neling or freezing occurs. The results 
are then plotted, as indicated in Fig. 2, 
to give a series of torque-ratio vs tem- 
Peratnve curves. That the tempera- 
ture resistant properties of similar 
types of specification greases can vary 
Widely is aptly illustrated by observing 
that curves A and B are for two ap- 
Proved AN-G-3 greases of different 
manufacture, while curves C and D are 
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two greases of different manufacture, 
both meeting Specification AAF 3560. 
This method has the unusual advan- 
tage of giving complete performance 
curves for each grease and the values 
at a particular temperature can be used 
to predict the drag due to the grease 
in a control system employing a known 
number of bearings or pulleys with 
known radii. Work is being carried 
on at the present, analyzing consecu- 
tive runs at a given temperature to 
determine the variation of the torque- 
rate ratio with varying rates of shear. 
Duplicate tests are also being run on 
an AN-G-3 test rig to compare ‘the 
results of the two types of test. There 
is some evidence to indicate that the 
results of the AN-G-3 tests do not pre- 
dict performance at shear rates com- 
parable to service conditions. 

Tests run on a small differential as- 
sembly, used in a nose wheel steering 
mechanism, illustrate the sensitivity of 
some units to the variation of grease 
torque with temperature. The upper 


limit of allowable torque in this unit 
has been set at two lb-in. at room tem- 
perature, in order to minimize pilot ef- 
fort. With one good grade of low tem- 
perature grease, the torque-rate is ap- 
proximately 0.035 lb-sec per radian at 
the upper limit. At —40 F this grease 
develops 0.115 lb-sec per radian, which 
is approximately 6.4 lb-in. of torque for 
the unit. This is not a prohibitive fig- 
ure for low temperature operation, but 
a similar grease having 0.027 lb-sec per 
radian at room temperature recorded 
a torque-rate ratio of 2.07 lb-sec per 
radian at —40 F. This results in ap- 
proximately 118 lb-in. of torque in the 
unit alone, a prohibitive figure for 
proper operation. The substitution of 
torque temperature relations for 
greases, determined in bearings, in such 
units as gear boxes, must be ap- 
proached carefully, but experience to 
date indicates that at similar rates of 
motion, the comparison is sufficiently 
accurate for such purposes as the 
above. 


Silicones as Lubricants 


By T. A. Kauppi and W. W. Pedersen, 
Dow Corning Corp. 


@sacoms fluids possess a combination 
of properties which go a long way 
toward eliminating some of the prob- 
lems encountered by the lubrication en- 
gineer. Thinning out at high tempera- 
tures and the corollary, thickening at 
low temperatures, are effects which are 
greatly minimized in the silicone fluids. 

In order to measure lubricating prop- 
erties of- silicone fluids, a simple device 
was set up to permit measurement of 
wear between sliding surfaces over a 
range of rather low pressures. In this 
device, a % in. metal ball is held rigidly 
in a chuck which can be vertically 
loaded in the range of 500 gr to 4000 
gr, and which has a horizontal recipro- 
cating motion of 2% in. amplitude and 
72 complete oscillations per minute. 
The ball is moved across a flat metal 


strip held stationary in a pan which 
contains the oil to be tested, and the 
wear is evaluated on the loss of weight 
of the strip after a two-hour run. 

Fig. 1 shows the results obtained 
using a steel ball bearing and a strip 
of shim brass. It is apparent that the 
wear obtained with DC 200 silicone fluid 
is greater than with an SAE 10 motor 
oil. Similarly, Fig. 2 shows the effect 
of running time of the tester on weight 
loss of the brass strip. The wear ob- 
tained with the petroleum oil in 16 hr 
is about the same as that obtained with 
DC 200 in % hr. It was found that 
variations in the chemical composition 
of the silicone fluids had a great effect 
on lubricating properties, and several 
new types of fluids were developed. One 

(Turn to page 70, please) 
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number and that the high cetane num- 
ber fuels (above 90) are actually less 
suitable in present engines, from the 
standpoint of power output and engine 
maintenance, than fuels of 50 or 60 
cetane number. However, as far as is 
known, no data have been obtained in 
engines especially designed to take ad- 
vantage of high cetane paraffinic fuels 
or of high cetane doped fuels contain- 
ing combustion accelerators. 
Preliminary work on these high out- 
put fuels seems to indicate that engine 
modifications will be necessary to take 
full advantage of the fuel. These mod- 
ifications probably will consist of a 
reduction in compression ratio by an 
amount dictated by the ability of the 
engine to start and then supercharging 
to obtain the minimum pressures de- 
sired. It is possible that the turbo- 
charger will prove to be the most suit- 
able type of supercharger for this pur- 
pose. Data obtained so far have indi- 
cated that a 20 percent increase in out- 
put can be secured by decreasing the 
compression ratio to about 12 to 1, and 
supercharging to bring the maximum 
cylinder pressures up to that obtained 
at existing Diesel engine compression 
ratios. A fuel with a minimum of 
about 75 cetane number is necessary 
to insure easy starting under these op- 
erating conditions. These data show 


that there is a considerable variation 
in the power that can be obtained from 
an engine while using two different 
fuels of the same cetane number. This 
variation is attributed to differences 
in the chemical composition of the 
fuels which affect their rate of burn- 
ing. 

Fig. 1 summarizes preliminary data 
obtained at the U.S. Naval Engineer- 
ing Experiment Station of the effect 
of additions ef commercial amy! nitrate 
to alpha-methyl naphthalene and to a 
straight-run 50 cetane Diesel fuel from 
natural petroleum. Since values of 
cetane number above 100 are meaning- 
less, the ignition quality for blends 
above 100 cetane number are expressed 
in terms of compression ratio required 
to give a 5-degree crank angle igni- 
tion delay on the CFR engine. It is 
seen that the addition of about 11 per 
cent of amyl nitrate is required to 
raise natural Diesel fuel to 100 cetane 
number and about 30 per cent to raise 
the alpha-methyl naphthalene to 100 
cetane number. It is obvious that a 
new yardstick for measuring ignition 
quality of fuels above 100 cetane is de- 
sirable. One suggestion is that they 
be rated in accordance with the per- 
centage of amyl nitrate in cetane which 
exactly matches them in ignition quai- 
ity. The use of additives offers definite 
promise for control of combustion by 
permitting the use of lower cetane base 
fuels with advantageous burning char- 
acteristics. 


Outlook on Fuels for Conventionally-Powered 
and Gas-Turbine-Powered Aircraft 


By A. G. Cattaneo, F. G. Bollo and A. L. Stanly, 
Shell Development Co. 


| THE reciprocating engine, power is 

usually limited by one of two fac- 
tors: the cooling capacity of the en- 
gine, or detonation. The majority of 
present day installations of air-cooled 
engines are cooling-limited under high 
power conditions when operated on 
100/130 grade fuels, and even in some 
cases on 91/96 grade fuels. In liquid- 
cooled engines, detonation is more likely 
to be the critical factor. To overcome 
this cooling limitation water injection 
is used in addition to the extra cooling 
obtained by enrichening the mixture. 
Water also suppresses detonation, and 
where the cooling and detonation limits 
are reached at about the same time, its 
use will lift both limits. Where detona- 
tion is more limiting than cooling, it is 
possible to add detonation supressing 
agents to the water, and in this way 
BMEP. that exceed the mechanical 
strength of any engine can be reached 
without detonation. 

Economy in the conventional engine 
means the use of the fewest pounds per 
hour for a given horsepower, or the 
use of the fuel with the highest Btu 
content on a weight basis. Use of such 
fuels at the most economic mixture 
ratio, induces detonation as the limit- 


30 


ing fuel factor. The present system of 
injecting fuel into a central manifold 
results in inequalities of the individual 
fuel charges that reach each cylinder 
with regard to quantity of fuel and 
composition of fuel, particularly tetra- 
ethyl lead content. These inequalities 
further change with every operating 
variable, particularly with engine speed 





and air temperature. In rich mixture 
operation such inequalities affect the 
detonation limit relatively little. Ip 
lean operation, however, they change 
the detonation limit very substantially, 
Thus, in lean operation we must, iy 
fuel quality as well as in operating 
conditions, cater to the most unfavor. 
able cylinder. Fuel injection of the 
unmodified fuel, in the appropriate 
quantity, into each individual cylinder 
or cylinder manifold would overcome 
this difficulty, but it is realized that 
this advantage must be weighed against 
a loss of supercharger volumetric effi- 
ciency. 

A more fundamental concept of 
economy is that of pounds of fuel per 
mile, which introduces the relationship 
between thrust horsepower, speed and 
altitude, and may well lead to the use 
of high power cruising even for long 
ranges, particularly where high speeds 
command a premium. In this case, as 
in others which increase the detonation 
requirements of the fuel, three ways can 
be followed: either a fuel of higher 
lean mixture antiknock value (and 
higher cost) can be used at the best 
economy mixture; or a lower grade fuel 
can be used at a richer fuel-air mix- 
ture; or the lower grade fuel can he 
used at the best economy mixture in 
conjunction with water injection with 
or without additives. 


In the gas turbine engine, detonation 
has no counterpart because of the con- 
tinuous combustion, and the concept of 
Octane number in its various forms 
has no significance. Power is limited 
by the maximum permissible turbine 
blade temperature. Differences in dis- 
sociation phenomena and in _ specific 
heats of fuel affect peak temperatures 
and pressures in the reciprocating en- 
gine, but in the turbine engine differ- 
ences in fuel composition have little 
effect, since dissociation effects are 
negligibly small due to the lower tem- 
peratures permitted at the blades. 
Should the blade temperatures ever 
reach the neighborhood of 2000 F. or 
above, the effect may then become 
noticeable. 


(Turn to page 78, please) 





Table 1. Heat Content of Various Compounds 


Gravimetric Volumetric 
Heating Heating 
Lower Lower Value Value 
Boiling Freezing Heating Heating (Btu. Ib.) (Btu. ‘gal.) 
Fuel Specific Point, Point, Value Value Compared to Compared to 
Gravity oF oF Btu /Ib. Btu. gal. Kerosene, % Kerosene, % 
EIR 0.81 340-510 — 40 18,900 127,100 100 100 
Carbon (eryst.).......... | Sa oe 14,520 425,000 77 334 
Hydrogen (liq.)......... 0.07 —256 Sixt 51,608 30,000 529 24 
Paraffins: 
EE ere 0.628 97 —202 19,700 103,000 104 81 
Heptane.............. 0.683 208 —132 19.300 110,000 102 87 
ane Liiubenkeadeees 0.773 543 65 18,900 122,000 100 96 
efins: 
ne 677 147 —144 19,100 107,000 101 84 
Aromatics and Naphthenes: 

Re 0.878 176 4 17,300 126,000 93 100 
a RE 0.864 309 —143 17,800 127,000 94 100 
ig wseccewanoee 0.888 379 —193 18,300 135,000 97 106 
| eres .974 405 —22 17,500 40.000 93 110 

ae ane... 1,025 470 —13 17,500 149,000 93 117 
cohols: 
Methanol............. 0.791 149 —141 9,000 59,100 48 a7 
DE eras cv creiae oan 0.793 172 —177 11,700 ,000 62 61 
——— 
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specifications and construction details of its new 

“A” and “C” series of six-cylinder aircraft en- 
gines. Aside from the broadened power range which 
they afford, their most important feature is the ex- 
treme simplification of engineering design which has 
been achieved. The result is a high degree of inter- 
changeability of parts between all four and six- 
cylinder engines, which in turn is making possible 
important gains in manufacturing efficiency through 
extensive use of special purpose machine tools, whose 
cost can be amortized over greater production runs 
than would be possible if interchangeability of parts 
had not been a prime objective. 

Like the four-cylinder A-65, C-75 and C-85 engines 
for light planes, the new A-100, C-115 and C-125 are 
horizontally-opposed, air-cooled, direct drive, normally 
aspirated engines. Except for the difference in crank- 
case, crankshaft and other parts occasioned by the 
greater number of cylinders, the six-cylinder models 
embody the general construction characteristics of 
the four-cylinder models. As between 
the A-100, C-115 and C-125, the main 
differences are in bore and stroke, the 
rated speed and some of the accessory 
equipment. The A-100 engine has a 
bore and stroke of 3% in. by 3% in., the 
Same as the A-65 model. Both the C-115 
and the C-125 engines have a bore and 
stroke of 4 1/16 in. by 35% in., the same 
as the company’s C-75 and C-85 four- 
cylinder models. 

The cylinder assemblies of the A-100 
are completely interchangeable with those 
of the A-65. This interchangeability is 
carried through to such other items as 


(F svesitcatio Motors Corp. has announced the 


Rear view of the C-115-125 six-cylinder 
airplane engine, showing the mounting 
of various accessories. 
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New 


Front view of the C-115-125 
six-cylinder engine for light 
aircraft. 


Continental 


Aircraft Engines 


Have Many Interchangeable Parts 


piston assemblies, connecting rod assemblies, valve 
and rocker arm assemblies and numerous other items. 

There also is interchangeability of parts between 
the A-100 and the C-115 and C-125 models on such 
items as the crankshaft assembly, accessory case, ac- 
cessory drive gears, starter and generator assemblies, 
hydraulic tappet assemblies and numerous other parts. 

The difference in accessory equipment between the 
three six-cylinder models is as follows: The A-100 is 
equipped with Eisemann LA6 Magnetos, 5 mm radio 
shielded harness, C 88S Champion shielded spark 
plugs and a Stromberg NA-SO8 carburetor. 

The C-115 and C-125 are equipped with Bendix- 
Scintilla SF-6L-8 magnetos, 7 mm radio shielded har- 
ness, C 26S Champion shielded spark plugs and a 

(Turn to page 92, please) 





31 





Stress Analysis of 


Lightweight Trailer 
by Aviation Methods 








TYPICAL SECTION 


STA. 686 - STA, 187 





























Fig. 1—Schematic drawing of body outer 

shell and the breakdown of the individual 

elements used in the calculations of sec- 
tion properties. 


weight trailers is not a new development among 

the automotive fraternity, it is distinctly a re- 
cent development for the aeronautical profession. It 
was especially new, demanding a completely fresh and 
unbiased approach in the case of the Fairchild M-86 
Refrigerator Semi-Trailer built for the Army Quarter- 
master Corps, in the latter half of 1944. 

With no previous experience in this field, Fairchild 
engineers naturally turned to the principles of avia- 
tion engineering and manufacture with which they 
were familiar, and applied these principles to design 
and build this lightweight trailer. How well they suc- 
ceeded is evidenced by the comparative weights of 


W weit the designing and manufacture of light- 
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14,700 and 7118 lb for the re- 
spective standard Quartermas- 
ter Corps trailer and the new 
lightweight job, a description 
of which was published in the 
Nov. 15 issue of AUTOMOTIVE 
AND AVIATION INDUSTRIES. 

A complete stress analysis 
report of 102 pages, compiled 
similarly to structural reports for airplanes for the 
military services, brought the construction of this 
trailer out of the field of conjecture and into the cate- 
gory of scientifically engineered equipment. There 
was little guess work involved, and the performance 
of the structure later on the “torture-course” of the 
Army’s proving ground at Camp Lee, Virginia, justi- 
fied the additional expense of such a complete analysis. 
Specifically, the semi-trailer was analyzed as a stressed 
skin body of the semi-monocoque type. Two conditions 
were investigated: 

(A) Parking wheels up 
(B) Parking wheels down 

Concentrated fore and aft loads from the fifth wheel 
connection at the tractor were led into heavy aluminum 
channels called longerons after aviation terminology. 
These were analogous to main chassis channels, except 
for the fact they were not continuous members and 
there was no distinct chassis and body construction. 
The loads were then distributed into the corrugated 
walls through outrigger channel members and scal- 
loped gusset plates tying to the longerons. All fore 
and aft loads were taken into the side walls before 
reaching the bulkhead drop of the body floor at Sta- 
tion 68.6, and sufficient attachment at the outriggers 
was provided to do this. Light aluminum formed 
sheet frames help to distribute the loads around the 
body. This entire process was reversed at the aft 
section of the trailer to get the loads into the axle. 

Shears and moments were calculated and tabled for 
conditions (A) and (B) above. Section properties of 
the wall corrugations were figured and maximum 
bending and shear stresses were found. Generally, 
the total moments of inertia for the body sections were 
so large that the bending and shear stresses did not 
affect the design of the wall structure. Secondary con- 
siderations, such as insulating properties, local aitach- 
ment to frames, and availability of the particular sec- 
tions chosen, determined selection of the corrugation 
used. Fig. 1 shows schematically the construction of 
the outer shell and the breakdown of the individual 
elements used in the calculations of the section prop- 
erties involved, aft of the body drop bulkhead. The 
loading, shear, and moment diagrams for Conditions 
(A), are shown in Fig. 2. In passing, it will be noted 
twin peaks appear in the shear diagram due ‘o the 
novel method of springing which is covered in more 
detail farther on in this article. 

As in all such automotive equipment, the floor struc 
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By T. F. Fletcher 
Fairchild Aircraft, ‘i 
+4 Division of Fairchild 
[| ‘ TOTAL WEIGHT—17000 # ; Engine & Airplane Corp. 
-~ SPRUNG WEIGHT- 14900 «sé : 
b--------- P 
re- 
nas- ; tion under front line conditions, still other con- 
new O gy siderations were involved, for instance the pro- 
tion — a vision for wear due to servicing by personnel 
the 880 ‘3 { o* with hobnail boots. Deflections also had to be 
TIVE [a 6767 #/IN eat | considered since a “springy” floor generally be- 
} “Fawn comes a sprung floor or a failed one very quickly 
ysis me pam les with military usage. Aluminum alloy zee sec- 
jiled : $ "hi  ammcielaee ale tions were used as stringers, and a glance at 
the z 3 . SHEAR Fig. 1 shows that these are the critical floor 
this 3 : ie 4 members. The most critical span and loading 
ate- 2 4 2g conditions for these existed on the rear floor 
ere _ 2 * : outer section. These were analyzed as a con- 
ince \ \ Y) a tinuous beam over 5 supports (transverse mem- 
the S an bers). A load factor of 3.5 was used and simul- 
sti- 3 taneous equations for the design conditions then 
sis, ; re 9 developed as below: 
ssed 
ions f | aad , . 
wanes ee W 15.14 LB.ZIN. 
heel 
um 
gy. 
sept Fig. 2—Loading, shear and moment diagrams 
and for parking wheel up condition. (1) Mili + 2M2(1i + 12) + 
ion. Msl: = — 4w(l + 1°) (M; = 0) 
ted (2) Mala + 2M8(1e + 1a) + 
cal- Mis = — Mw(l? + 12) 


‘ore | ture is particularly important to successful over-all 
‘ore | design. In lightweight construction, this is doubly 


(3) Msls + 2Ma(Is + 1a) + 


‘ta. | true since the floor structure is not only the distribut- Mila = — Z4w(le? + 14’) (M, = 0) 
(1) 76M2 + 20M; = — 52354 


ers | ing medium for cargo loads within the vehicle, but is 
ned | the transmitting agency for pulling and braking loads. (2) 20M: + 80M; + 20M, — 60560 
the | Since this was a military vehicle intended for opera- (3) + 20M; + 66M, = — 38596 
aft 
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Fig. 3—Shears and moments for longeron (veriical 
loads only, load factor 3.5g). 


M; = — 554 in. lbs. Ms; = — 511 in. lbs. 
R,; = 106 lbs. Rz = 319 lbs. 
Ry = 279 lbs. Rs = 65 lbs. 
M, = — 480 in. lbs. 
Rs; = 306 lbs. 
Fiat = k.1 = ba Sd = 6811 psi. 
I .0610 


This compares favorably with a column allowable 
previously determined of 35,000 psi. Maximum deflec- 
tions were found to be only § = —.003 in. 

Due to concentrated side loads taken into the floor 
structure at the axle sway bar connection, this portion 
of the floor demanded considerable reinforcement. A 
shear resistant box beam was developed at this point 


Fig. 4—Typical center section frame loading. 


Maximum spacing of frames in center section = 20 in. 








to absorb these loads, and consisted of 
additional modified heavy aluminum 
channel sections back to back with the ex- 
isting longeron member, plus a .091 in. 
aluminum plate attached as a web to the 
floor zees. Another channel of the same 
heavy section as the longeron was laid 
transversely across and on top of the 
longerons and web plate. An idea of the 
area built up at this point may be ob- 
tained from the figure for the section 
moduluec Q = 102.68 in.’ At this point 
it may also be said that factors of safety 
for structure of this type, subject to con- 
centrated dynamic and reversing loads, 


were often increased to allow for the f 


local stress concentrations which invari- 
ably occur at such points. 

The longerons were analyzed as con- 
tinuous beams supporting a portion of 
the floor structure and cargo load, and 
taking the spring, bumper stop, and 
parking wheel reactions as concentrated 
loads. At the various frame stations 
the entire trailer cross-section resists 
bending and hence the longerons may be 
considered as supported and not deflect- 
ing at these points. This is a reasonable 
assumption since the longerons alone are 


far less rigid between frames than the f 


framed cross-section at the frames. 
These longeron members presented a difficult prob- 
lem at the axle where they were deeply cut to provide 
a body floor as low as possible. In accordance with 
aviation practice, shears and moments were calcu- 
lated also considering the stiffness factor and carry- 
over factor for the 45-in. span which was reinforced 
at this point. To complicate things still further at 
this point, the side loads from the sway bar menr- 
tioned above introduced side bending stresses which 
were combined with the vertical bending and axial 
stresses. While the scope of this article does not allow 
a full development of the process followed, a sample 
table of moments and reactions for the most critical 
design condition (parking wheels up, dynamic loads 
































TT a 
Meat load between frames = 0.0206 Ib/cu in. x 20 x 42 x 82.5 —= ones 
1430 Ib. | 
The total meat load between frames is distributed as follows: | 
Load on longerons = 2 x 19.2 x 20 = 768 lb. oe 1 
Load on center section (59.3”) == 12.8 x 20 == 256 Ib. e+ 
Load on outer sections (2 x 15.5”) == 1430 — 768 — 256 = 406 lb. | 
| 
Using load factor of 3.5 — 256 | 
Design load per inch on center section +3 :* 3.5 == —15 lb/in. | piss a2 a a 
e — 406 :% 454/IN- orn ee ers 5) 
Design load per inch on each outer section = 31% 3.5 == 46 af a feterty 1 
Ib/in. Mm 27.15" - - 36" —whe 2715" 4 
1956 2012 Veoizs | 43040 


Using load factor of 3.0 
Design Side load = load factor x coef of friction x weight 
.85 4 
+ sao zt _ an 86 1b/in. 





Design Side load per inch = 
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of | Table I—Moments and Reactions for Longeron (Long) Since body roll is a function of ap- 
ma a siniiiaineiia am proximately the cube of this dimen- 
in.-IDs.) e e ° : 
- aan pabatecttbessc sion, it was possible to use soft 
oid : - *** Total Moment ° o *** Total Reaction mei ith minimum roll effect 
in. STA. 3.5X(1) 4.315X(2) 6.473X(3) (15)+(16)+(17) 3.5X(5) 4.315<(7) 6.473X(7) (19)-+-(20)+(21) a with ; s 
th (15) (16) (17) (18) (19) (20) (21) (22) a very desirable result for this type 
eC 68.6 0 0 0 + 475.0 — 2.80 + 6.5 + 478.7 of euniamaa 
ame 96.85 — 2511.6 — 50.9 + 119.1 — 2443.4 +41437.8 + 15.5 — 37.56 +1415.8 a ; 
eee ee ee Sie sent ree teens 
126.85 — 2196.3 — 781. 4  — 1053, ’ 6 — 833, ’ . . "if % 
the | 141-6 +. 625.5 +3459.3 — 8590.4 — 4514.6 — 13.0 —2519.1 + 4544.0 +2011.9 in pairs through a tank which pro 
156.6 —11737.3 +2347.4 +48934.6 +39544.7  +42924.3 —2177.3 — 6907.3 6160.3 vided an air reservoir preventing 
the 201.6 14367 1873.1 +62874.2 +46364.1 +4165 + 46.6 —13877.5 9665.9 k ; . 
a 207.6 0 0 0 0 —2439.5 —4267.5 +10479.8  +3772.8 excessive stretch and high dynamic 
tion * Load factor = 3.5 pressures in the spring itself. A 
oint ee recoil damping valve was used, in- 
ee load = 6473 Ibs. ; . 
fety einen ; tegrally designed into the spring, 
con giving effective shock absorption 
ad and stabilizing properties to the 
S, : , : : : , , a i . 
the » causing full compression of the four springs, and ad- spring suspension without the need for special equip- 
i ditional compression of the rubber bumper stop), is ment. 
shown in Table I and Fig. 3. Spring beams were 4130 aircraft steel tubing, heat 
“i The frames of the body were analyzed for bending treated to 125,000 psi. These were bolted to fittings 
a forces in transferring the applied floor loads and side welded to the axle. Braking torque loads were taken 
aa loads to the surrounding structure. These frames, out by radius rods of conventional design but used in 
me being statically indeterminate relative to the internal pairs on a parallelogram geometry. Side loads were 
tel resisting stress, were analyzed by the method of taken through a radius rod swaybar. Both radius rods 
leon moment distribution. Investigation was carried out and swaybar were connected to the spring beam fit- 
‘ists in three areas: tings at the axle. The springs, therefore, had only to 
? 4 ° 2 y e 
y be (1) Typical center section carry spring loads. A 2 g load was allowed for be- 
- (2) Frame at the floor drop bulkhead fore the rubber bumper stop was reached. This was 
able I (3) Frame at the rear axle. of simple rubber construction similar to that used in 
are | ‘Lhe typical center section frame loading is shown most automotive equipment for the same purpose. A 
“the | in Fig. 4. factor of 3 g was provided in the structure for com- 
win T Vertical load factors of 3.5 and side load factors bined spring and bumper stop loads. In addition a 
rob- | 0f 3-0 were applied to provide proper strength and factor of 2 for shock, vibration, reversal, etc., was 
site » stiffness. The frames required special attention to used. Design factor, therefore, was 6. All of these 
with joint restraint and considerable thought was given loads were directly led into the main longerons and 
ae to this function. The vertical roof 
rry- member and the side post members 
reed | Were tied in by an interlacing design 
— which provided suitable stiffness and 
a Oi strength at these points. Relative 
hich stiffness factors and balancing — «33380 $7380 413980 713980 (aSSUMIRIG NO SIDESWAY) 
ee : stants were first found as shown in +7120 -16120 «9520 «+8520 TOTAL 
llow | Table 2, then fixed end moments de- - 
nple termined. Moments without sidesway, 
tical and then moments due to sidesway 
sods ; were then determined, and the neces- 
Sary joint restraint at the several cor- 
| ners, i . 95 ° 
d ° . Final moments and free body rg Es #15130 —-49160 +49160 
| diagrams are shown in Fig. 5 and 5(a). ‘F3080 “Soes0 0 “74140 274140 
; Th ‘j 5 i iler 
| “ne spring suspension of the trailer 204185 a iei201N.LBS amet tine sis 
| Was a cantilevered pneumatic type 112077 Lasafi f 319 LBS 
A using rubber air ° INLB.(B 319 Les 90.3 ww same C, ~— 319 LBs 
Sing rubber air springs of a new de- L- 264 LBS 284LBS 9520 
sign developed by the Firestone Tire IN LBS 
and [| r C . i 
tubber Co. Fou springs were ied 4384 LBSCSKIN) 
mounted on cantilever beams, hung (SKIND |] 81.31N 
fore and aft across a conventional mili- 
tary type axle. By this method it was , 
Possible to locate the spring platform iat on ares — acon, NLaS(Ol 2 
outboard of the longeron members, giv- eesot. 74140" LB 
Ing an unusually wide spring base. — a 3196 ion 3335 No gs 
2240LB8 2012 LB. 20i2LB. 4100 LB. 
Fig. 5 — Final moments and free 
body diagrams — Typical frame 
center section. 
rRIES December 15, 1945 35 





then distributed through the floor structure to the 
trailer body shell. 

The main bulkhead of the body drop at Station 68.6 
was designed as a tension field beam by typical air- 
craft formula. Buckling stresses, minimum stiffen- 
ing area and tension field factors were calculated and 
the usual items of inter-rivet buckling, web strength, 
permanent buckling at yield, and column strength 
of the stiffeners were calculated. 
The bulkhead was subjected to two 
loads, independently acting: 

(1) Shear due to parking gear 


ing and servicing requirements. But the structural 
requirements for the loads covered in this article were 


the main design factors. Considering the fact which 
was previously cited that the organization concerned f 
with this development had no previous experience iy 


the automotive field and therefore had to rely com. 


pletely on aircraft values and standards of design, it f 
is obvious a parallel exists between aircraft construc. f 


Table 2—Relative Stiffness Factors and Balancing 


reaction Constants for Typical Frame Center Section 
(2) Impact load from sliding Vertical load at each longeron = — 2012 Ibs. Ref. p. 57 
cargo due to braking. Horizontal load at longerons = 87 X 42 = — 3654 Ibs. 


In conclusion, the analysis of load 
transfer in paragraph 4, in which 
loads are described as led into the 
walls from the 5th wheel and in re- 


Skin Reaction due to moment = 42 X 87 X 30/90.3 = = 1214 Ibs. 
Skin Reaction due to vert. loads = [ es X 15+ 46 X3)+2X zz | /2 = +- 3170 Ibe, 


Determination of relative stiffness factors and balancing constants. 


verse from walls into axle, was the ane sai ‘ - ——_ 
principle feature contributing to ~4 p. 1.836 81.3 .0228 f - 
light-weight design of the trailer. * — oS — v4 
rati : cD " 1,836 81.3 .0226 { .223 
Integration of chassis and body = .. =. a yo \ a 


structure was also contributory, as 
was the use of aluminum alloy struc- 
tural methods and the pneumatic 


5.681 X 36 + 8.053 x 54.30 


* Average | = ———__—___-___-__- 7.10 


90.3 


type of spring suspension. Determination of fixed end moments 


Secondary elements of design were 


F.E.M.ap = + 15 (90.3) 2(.0833) + 31 x (90.3) 2(.0833 + .0015 — .0717) + 


2012 X 90.3 (.0630 +- .1470) = -++ 51,650 in.-Ibs. 


of course present with such items as F.E.M.pa = — 51650 in.-Ibs. 


refrigeration, insulation, and load- 
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Fig. 5 (a)—Moment and distortion dia- 
grams—Typical frame center section. 


F.E.M.pc = + 87 (81.3) 2(.0781 — .0125) = + 37720 in.-Ibs. 
F.E.M.cp = — 87 (81.3) 2(.0435 — .0004) = — 24780 in.-Ibs, 


tion and lightweight construction as applied to any 
transportation equipment whatever. Successful en- 
gineering of such equipment under the circumstances 
encountered in this instance augurs well for the future 
of lightweight rolling stock, using the methods and 


knowledge gained specifically in aviation during the | 


last four years of feverish activity. 


State-Owned Car Factories 
Proposed in England 

American motor car manufacturers have thei! 
troubles with labor and government, but they are fa! 
better off than the English automotive industry. 
Latest proposal, according to a London report, is that 
the government use of state-owned factories and ma 


SIR aT 2, 


rer cS 








Fes A aS ic AA a cn 


chine tools left over from the war to build a low ; 
priced “people’s car” in direct competition with estab- 


lished private enterprise. This plan is reminiscent of 


that proposed in this country several months ago bY 


Walther Ruether, UAW-CIO vice-president. His pro 
gram would have used surplus war plants, such 4% 
Willow Run was then, for mass production of moder 
railroad equipment and low-cost housing. Federal 
authorities similar to TVA would be created to finan‘ 
the venture and the plants would be run by private 
manufacturers, the government, or producer cooper 
tives. 
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Eisenhauer 2()-ton Vehicle Built from ‘Two 


UNIQUE heavy duty truck, intended for fast long- 

distance hauling of perishables, fluids, and live 

loads, has been developed by the truck division 
of The Eisenhauer Mfg. Co., Van Wert, Ohio. Known 
as the Eisenhauer Twin Engine Truck, it has a pay- 
load capacity of about 20 tons.. With an overall length 
of 35 feet and a truck bed of 25 feet, it is said to 
meet the length regulations for highways in prac- 
tically all States. The special arrangement of wheels 
incorporates 16 Goodyear Hi-Miller heavy duty tires. 

The initial vehicle, illustrated here, is produced 
essentially from the major parts of two Chevrolet 114 
ton trucks. Other special mechanical units and con- 
trols also are incorporated as will be noted later. 
However, from a service standpoint it is stated that 
almost 90 per cent of service operations can be handled 
by a Chevrolet truck dealer. The company contem- 
plates the manufacture of similar vehicles using ele- 
ments of any other makes of 1% ton trucks. 

Many new features are incorporated in this vehicle, 
including what is believed to be the first successful 
application of four front steering wheels, in tandem 
rather than in dual relation, thus eliminating the 
need for power steering. The steering gear is an 
adaptation of a heavy duty 
Saginaw unit, arranged with 
a special geometry for the 
linkage to the two front 
axles. To further enhance 
the ease of steering a ve- 
hicle of this character and 
to improve its maneuver- 
ability, the rearmost axle is 





Rear view of the 
Eisenhauer chassis. 


_ SRE eur swvisien 
VAN WERT. one 


This Eisenhauer Twin Engine 
Truck has an overall length 
of 35 ft. and a body bed of 
25 ft. Note the suspension 
system compensating chains 
between the rear axtes. 


arranged to pivot at a ball joint on the torque tube 
with a movement of some eight inches laterally in 
each direction. The other two rear axles have a slight f 
amount of freedom for lateral movement. 

The truck has three rear axles—the front and rearf 
being driving axles, while the one between them is af 
dead axle. Dual wheels are on the three rear axles, > 
singles on the front axles. It is claimed that better f 
traction is obtained because of the remote spacing 
of the live axles. The rear driving axles are the f 
standard two-speed Timken axles supplied on 11 ton 
trucks but the shifting, instead of being manual, ish 
done by air cylinders. 

Power is supplied by two standard Chevrolet 93-hp 
engines mounted in 
line, one under the 
hood, the other beneath 
the cab. The front en- 
gine is directly con- 
nected by the propeller 
shaft system to the 
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Heavy duty truck is powered 
by two 93-hp engines and has 
novel suspension and steering 


systems 


Chevrolet Trucks 
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front rear axle, while the rear engine is connected to 


the rearmost axle. Engines can be used either to- 
gether or independently at the will of the driver. 
Power selection can be made by the driver at any road 
Speed and while in any gear. This is accomplished 
by means of a differential type synchronizer which 
Serves to synchronize the speed of the idle engine with 
that of the running engine. This maneuver is accom- 
plished simply by starting the idle engine and pressing 
down on the synchronizer pedal. Moreover, this is 
done without touching the clutch. The driver simply 
Moves the gear shift lever to correspond with the 
engaged gear of the driving engine. At the instant 
the idle engine comes up to speed and is engaged in 
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View showing the tan- 
arrangement of 
bi the front wheels when 





gear an automatic torque equalizer—a device oper- 
ating from the manifold pressure of. both engines— 
comes into play to synchronize the carburetor throttles 
of both engines so as to properly balance their output. 

Each engine mounts its own standard clutch and 
transmission. Both clutches are operated from the 
same pedal but the transmissions are shifted inde- 
pendently through separate gear shift levers. The 
throttle also is operated from one pedal. 

The brake system is specially designed and does 
not use standard Chevrolet parts. The main brake 
system consists of ten wheel brakes 
of Midland air-over-hydraulic type. 
The brake system has three inde- 
pendent cylinders—one for the 
four front wheel brakes and one 
on each side of the three rear 
axles. The two propeller shaft 
drives are fitted with American 
Chain Tru-Stop brakes. 

The propeller shaft lines are 
built up of standard Chevrolet 
shafts, using as many multiples of 
the standard shaft as are neces- 
sary. For example, the system to 
the front rear axle consists of 
three separate lengths, while that 
to the rearmost axle has five. Each 
of the sections is suitably sup- 
ported in standard midship bearing 
supports. 

Another basic feature in con- 
junction with the use of a plurality 
of laterally shifting axles is the 
spring suspension. The springs of 
adjacent axles are provided with a 
compensating means which per- 
mits of great flexibility and assures 
proper contact of wheels with the 
ground under all road conditions. 
Compensation consists of a chain 
connection rolling over sprockets. 
It allows any set of dual wheels to 
rise or drop with the contour of 
the road, permitting the frame and 
bed and load to remain level. 

Lubrication has been greatly facilitated by the use 
of two main headers—one under the hood, the other 
mounted on the frame side member amidship. The 
propeller shaft joints are the only points not con- 
nected to the headers. 

In the present design the cab is reworked from a 
standard Chevrolet cab. It includes insulation against 
noise and heat, thus making the cab comfortable for 
the crew. An unusual feature of the cab is its pro- 
vision for sleeper cab accommodation. This consists 
of a special boxed compartment extending from the 
front seat back and forward under the hood, allowing 
sleeping space lengthwise of the vehicle for a man up 
to 6 ft. 3 in. in height. 
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cerning the changes to be made in passenger car 

engines for initial production. Now that most of 
the returns are in, a summary of what has been done 
and why is timely. At this writing no technical infor- 
mation as yet has been released by the Chrysler Corp. 
divisions on their passenger cars. 

Certain makes have had the good fortune to be in 
full production during the war for powering military 
vehicles of various kinds. Among these are: Cadillac, 
whose engines went inta light tanks and Navy am- 
phibians; Chevrolet engines for military trucks and 
vehicles of other types; Willys, who built about 500,- 
000 engines for Army Jeeps; various models of Chrys- 
ler Corp. engines for trucks, for M-4 tanks, industrial 
applications, and numerous Navy installations; the 
Studebaker, whose 
Champion engine was 
used primarily in 
Weasels; Ford, whose 
engines powered mo- 
tor trucks and Army 
tanks—the big V-8 being used in the famous M-4 tank. 

These manufacturers had the benefit of observing 
the operation of their engines in gruelling military 
service and had the opportunity to make changes and 
refinements in design to meet conditions far beyond 
anything encountered in normal peacetime operations. 
Even more important is the fact that these manufac- 
turers maintained production during the war and were 
able to adopt such new techniques and processes as 
were available to producers for the war. 

What of all passenger car builders? They had the 
benefit of observing the performance of their 1942 
cars under unprecedented conditions, for we have 
emerged from a unique epoch in the motor car in- 
dustry. Here were millions of cars running far beyond 
their normal expected span of life, burning relatively 
low grade fuel as compared with prewar years, and 
starved for service because of shortage of parts and 
labor. 

Although the product of the motor car industry 
withstood the test better than had been anticipated, 
such shortcomings as may have developed during the 
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Continue Normal| 


Yearly Advance 


long period of operation have been studied and di- 
gested by the engineering departments to form the 
basis for the detail changes offered in the 1946 models. 
This will be recognized as following the familiar pat- 
tern of normal changes and improvements in yearly 
models. But a new problem has been added which did 
not exist before. We refer to the changes in mate 
rials which had to be made in 1941, owing to the short- f 
ages of critical materials at that time. 

Among the latter were the shifts to cast iron pistons f 
where aluminum alloy had been used before; the use 
of lower alloy content in valves; the reduction in tin 
content in engine bearings; the virtual elimination 
of stainless steel alloys for certain heat-resisting ap- 
plications; and many other items of this kind. It is f 
comforting to know that with the end of the war it | 
is possible to return to prewar ma- 
terials. 

To simplify the high-spotting of 
changes, we have sorted them into 4 
group of major categories such as— 
pistons, lubrication, cooling, etc. Simi- 
larly, all engines are grouped within each category 
for the purpose of easy comparison. It can be as | 
sumed that in each instance we have mentioned only f 
those makes of engines which have made changes; the } 
others remain the same as before. . 

GENERAL—tThe predominating theme is the con- f 
scious effort to make such changes, of minor or major [ 
importance, as will contribute to serviceability. Along | 
this line is the definite trend to an increased adoption f 
of synthetic rubber for engine mounts, for chassis 
applications, for engine seals of various kinds, for 
cooling system hose. Cadillac, in particular, has 
adopted synthetic rubber for all hose and for fan belts. 

There also is a striking trend to the greater use of 
surface finishes of various types to prevent scuffing 
or to give life-time protection to wearing parts. The 
most important announcement in this category was 
made by Buick. The cylinder bores for 1946 models 
are finished in Parker-Lubrite to increase the life of 
cylinder walls, pistons, and rings. Some makes have 
gone to the use of chromium plate for mating parts 

(Turn to page 98, please) 


AUTOMOTIVE and AVIATION INDUSTRIES 
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By Henry Lowe Brownback 


Y rance 


The pattern of economics in Europe 
is becoming clearer as time goes on and 
is a little less fearful than it appeared 
it might be a few months ago. In 
France it seems that the final working 
out of industry will be along virtually 
the same lines as in England despite the 
numerical power of the Communist 
party. 

Unfortunately aviation in all Euro- 
pean countries seems to be a war busi- 
ness and time alone will tell whether 
it will be just that in this country or 
not. In Europe the manufacture of 
munitions of war and the transporta- 
tion of passengers, goods and mail are 
rapidly being nationalized. The manu- 
facture of aircraft for any or all of 
these services will be done by national- 
ized factories or plants having the gov- 
ernment as sole customer, which 
amounts to about the same thing. 

In France the manufacture of air- 
craft and aircraft engines will be al- 
most 100 per cent nationalized, but the 
manufacture of aircraft accessories is 
still in private hands, although largely 
government controlled, as is the manu- 
facture of motor cars. Of course, this 
government control is a left-over from 
the German occupation and we know in 
this country how difficult it is to get 
any department of government to 
“fire” itself. If we add to this the 
fact that in Europe the government 
employes thus fired probably will not 
be able to get other jobs for a long 
time and many are politically power- 
ful, you begin to visualize some of the 
difficulties. At present the wounds of 
war are too raw and the dislike be- 
tween those who belonged to the “lib- 
eration” parties in many countries and 
those who believed that they should try 
to keep going in spite of occupation is 
still too strong to permit very clear 
thinking, but the French are too logical 
and too property-loving to be close ad- 
herents of the Russian brand of Com- 
munism. France, long a leader in avia- 
tion, will be among the postwar leaders. 

In the small plane field its appears 
that the first crop of planes will be 
powered with the small Renault engine 
which did such good work before the 
war. This engine, which is a good 
deal like the British D-H Gypsy, will 
be turned out by Renault and Hispano- 
Suiza. Here, because of its high weight 
and vibration, the four-cylinder “in 
line” engine has never been too popu- 
lar, having given way to the four- 
cylinder opposed engine which is, to all 
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intents and purposes, the simplest pos- 
sible form of two-row radial, just as 
the two-cylinder opposed is the simplest 
form of radial engine. The French, 
through the nationalized Gnome et 
Rhone plant, are working on all types 
of engines, including jets and turbines. 


Z assengers 


The postwar period is with us and 
with it the problems of postwar pas- 
senger and freight traffic. I have 
talked with investors who will not put 
money into railways or steamship lines 
because they believe that these will be 
put out of business by the airplane. On 
the other hand, I listened to a broad- 
cast by a man who had made a world 
trip in three weeks and had to stay in 
bed a week to get over it and who stated 
that “the good old cruise ship had 
nothing to fear from the airplane.” 
The truth lies somewhere between these 
viewpoints. Certainly they are not go- 
ing to haul coal in airplanes nor will 
it get that great part of Transatlantic 
passenger travel which enjoys the mar- 
vellous food, the sea air, the gay par- 
ties and wonderful life found aboard 
a steamship. I have travelled quite a 
bit by air and was not too comfortable 
due, in a great part, to being cramped 
into close quarters with people who 
consumed quantities of cigarettes. On 
the other hand, I got to my destination 
quickly, safely and at not too much 
expense. Those who love the social life 
of the steamship and have the time to 
cross on one will certainly continue to 
use ships and it will be difficult to sell 
them on anything else, as the steamship 
crossing is probably the highlight of 
their whole trip. On the other hand, 
many business men who must save time 
will take to the planes, as will thou- 
sands of persons who can get but a 
two-week vacation per year and who 
want to go to Europe or to Hawaii for 
a trip. Up until now these people 
could not make the trip unless they 
simply took a round-trip on the same 
express ship with no time abroad. To- 
day these people can have from ten to 
twelve days abroad for sightseeing 
and they are going to crowd the air- 
lines. Many of these two-week vaca- 
tionists are not wealthy and the amount 
of the fare demanded is going to de- 
termine whether or not they can make 
the trip. If we go it alone and get the 
fare to London or Paris down to the 
present Los Angeles-New York fare it 
will work out, but if we combine with 





the British to peg it at about $375 each 
way it will be too expensive. One of 
our Generals has just admonished the 
airplane lines to establish “Third 
Class” air travel, using the thousands 
of bucket seat Army transport planes 
at low fares. Such an arrangement 
for the lower-cost European service 
might work out, as young people, who 
would form the bulk of the “Two 
Weekers,” will find a way of having a 
good time. It would be violently op- 
posed by foreign air lines which are 
now afraid of our competition. If they 
cannot compete with us, having a low 
wage scale compared to ourselves and 
because of this, the bulk of the deluxe 
steamship travel, we should not let it 
worry us and should demand full free- 
dom of foreign airports, particularly 
those we have paid for. We have made 
our seaports free to foreign ships which 
have taken business from our merchant 
marine. 

European travel by air as I have de- 
scribed it will be very seasonal and, in 
order to keep pilots and ships going, 
they will have to be operated on other 








runs during the bad weather in Europe. 
This opens up a tremendous field, as 
the speed of the airplane will permit 
the opening of tourist resorts in Africa, 
the Islands of the South Atlantic, many 
parts of South America, etc. In fact, 
these winter vacations may well change 
entirely our national vacation habits. 
At present everyone flocks away over} 
July and August but, with numbers off 
‘warm-weather resorts open to plane 

travelers, Americans may prefer to get 

away from the sleet and snow instead 

of the hot weather. This will open up 

vast areas never before used as tourist 

resorts and we should see to it thatf 
we can use for this purpose the air- 
fields built with good American dollars 
all over the world. The aviation con- 
trol authorities will have to change 
their ideas also and not confine any 
airline to any specific run as it might 
be that one line might serve Northern 
Europe through June, July and Aw 
gust and then go to more temperate 
zones in the spring and fall and wind 
up running to Morocco, South Amer- 
ica or both sides of the Mediterraneal 
during the winter, supplementing the 
year-’round services to such points 
which could not handle the seasonal 
tourist traffic. 


A Mistake 


The only comfort I can get out of # 
mistake made in AIRBRIEFS of 0¢ 
tober 15 is the saying that “he wh 
never made a mistake never did any 
thing.” I try to check over everything 
I put in Airbriefs carefully, but the} 
paragraph about the speed of sounl 
increasing with altitude was writte 
in the Maine woods with no way @ 
checking and came from a translatid 
of a foreign statement. Many of ™j 
readers have called the mistake to 
attention. It is apparent that the ol 
laws governing the speed of sound # 
various air densities, stand unchan 
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SMART? . . . Sure he’s smart. He knows there’s a lot of difference between 
the three FORM-A-GASKETS! 

FORM-A-GASKET No. 1 (a paste) sets fast but not too fast. It dries hard but 
not brittle. It’s a swell product for making pressure-tight, leak-proof unions 


even when surfaces are warped. 


FORM-A-GASKET No. 2 (a paste) sets a little slower than No. 1. It dries toa 


tough, pliable layer into which you can push your finger nail. It resists plenty 
of pressure—yet disassembles easily. 


AVIATION FORM-A-GASKET No. 3 (a liquid) does not dry but it sets itself into 
position in a short time. It will not run when heated even to 400° F. Nor will 


it become hard and brittle at temperatures down to 70° below zero. It's a 


- great, all-around product! 





PERMATEX COMPANY, INC. 


BROOKLYN 29, N. Y., U. S.A 



































LEVELAND TAPPING MACHINE CO., 
Cleveland, Ohio, has produced a 
horizontal combination drilling and tap- 
ping machine for high production drill- 
ing and tapping of extra long pieces, 
up to 96 in. long, with only one han- 
dling. The work piece is loaded against 
a stop then automatically clamped in 
position and is not moved until drilled 
and tapped. The outstanding feature 





& 


Cleveland combination drilling 
and tapping machine 


is the possibility of drilling, then index- 
ing to tapping position, and tapping the 
work piece to proper depth. In this 
manner the possibility of misalignment 
is eliminated. Each spindle can be in- 
dependently adjusted for depth of 
travel and each spindle can be held to 
within .010 in. horizontal travel. All 
spindles are equipped with ball bear- 
ings. The machine has five speeds and 
can drill and tap from % in. to % in. 
N.C. in steel. The tapping spindle re- 
volves at 60 per cent of the drilling 
spindle. 


KK PA2NEX & TRECKER PRODUCTS CORP., 
Milwaukee, Wis., has started manu- 
facturing operations on a high precision 
milling and boring machine. It will be 
identified as their No. 3, Model T. Gen- 
eral application of the machine includes 
precision milling, boring, and threading 
operations in one setup on special ma- 
chine members, gear boxes, box jigs, 
fixtures, and precision production work. 
Special attention has been given to 
maintenance of the close alignments. 
The table is fully supported throughout 
its entire travel. Ram type construc- 
tion of the spindle slide maintains 
alignment whether it is locked in posi- 
tion for milling operations or released 
while boring feeds are-in use. A rear 
bearing extension eliminates overhang 
at the back end of the spindle ram and 
fully supports the attached gear box 
during the entire ram travel. 
Means for complete operational con- 


Ad 










trol of the table have been placed on 
each side of the bed. Spindle rotation 
is electrically controlled through a 
swiveling pendant which contains 
switches for starting and stopping, for- 
ward or reverse, inching, and spindle 
brake. All controls for spindle speeds 
and boring feeds are placed in the self- 
contained spindle head. The entire 
range of spindle speeds is obtainable 
through a single speed selector crank 
and one two-position range change 
lever. Boring and threading feed 
changes are effected through pick-off 
gears located under a convenient cover 
in the spindle head. 

Since the longitudinal and vertical 
screws are used primarily for actuating 
the table and spindle head for milling 
feeds and rapid traverse, an end mea- 
suring system is supplied as standard 
equipment. A four-position stop on the 
spindle ram facilitates step boring oper- 
ations. A drive bracket can be provided 
for driving 16-in., 20-in., or 24-in. rota- 
vy tables. 


ll L. HARVILL MANUFACTURING CO., 

*Los Angeles, Cal., has added the 
HDW Series to its line of die casting 
machines. This machine is a heavy 
duty, high capacity, cold chamber type 
of die casting machine with provision 
made for the addition of a hot chamber 
furnace and an injection attachment so 
that the machine also may be used for 
automatic high speed casting of zinc, 
tin, or lead alloys. The HDW Series 
of machines are offered in three sizes, 
with model designations of HD-1W1 
HD-2W1 and HD-3W1. 


The hydraulic system of the HDW 
Series machines provides hydraulic 





Kearney & Trecker combination 
milling and boring machine 
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pressures from 200 psi to 1000 psi d 
livery which may be regulated by t 
operator of the machine dependent up 
the pressure requirements of the cas 
ing to be done. Locking pressure 4 
the dies is automatically compensa 
for increase and decrease of the inje 








Harvill die casting machine 


tion pressure. The centrifugal pump i 
driven by a 15-hp motor with the con 
sumption of electrical energy increase 
and decreased as the pump accelerate 
or decreases in its delivery of fluid. 


A PRECISION expanding mandrel witl 
eccentric sleeve which can _ hold 
total tolerance of eccentric parts to bé 
ground or machined to .0005 in. or les 
is announced by Erickson Tools, Div. of 
Erickson Steel Co., of Cleveland. 


With this mandrel eccentric parts cath 


be turned or finished in a concentric 
plane with the same tools and equip- 





Erickson expanding mandrel 


ment as for concentric parts, such as 
bushings or bearings, thus eliminating 
special arbors for every diameter o 
taper required. All that is required 
with the Erickson mandrel is a special 
sleeve. The shank is standard. 

Self-releasing features of the mandrel 
climinate the use of arbor presses 
other methods to release the work. The 
-leeve collapses when the nut, shown In 
ihe illustration, is released. 





Harris Pump and Supply o. 
Now Carboloy Distributor 


Harris Pump and Supply Co. of 
Pittsburgh, Pa., has been appointed 88 
distributor for Carboloy Co., inc. De- 
troit. Harris Pump will serve not only 
metropolitan Pittsburgh and wester 
Pennsylvania but will also cover easterm 
Ohio adjacent to Pennsylvania and the 
northern portion of West Virginia. 
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Its just plain common sense to give fine metal 
products and parts the utmost protection—in transit 
und in storage—to keep them in top condition, 
ready for immediate use. 








And for this important job, there are hundreds of 
instances throughout the automobile and aviation 
industries where Saran Film—tough plastic protec- 
‘ tion developed by Dow—is indispensable in meeting 





the most exacting requirements. 

i Saran Film proved its worth on even the most difh- 
cult war assignments. It kept vital plane and auto- 

motive parts clean and dry, free from rust and US, 

corrosion in the moist salt air of the Pacific. It Ad 

stoutly met demands of rigorous climatic conditions } 
across the globe. Y V4, 


ich as - . 

rating In Method IT packaging, Saran Film now is ready and 

er or able to perform the same kind of service in peace- KEEPS MOISTURE IN ITS PLACE 
juired lime industry. It “delivers the goods’’—machined 

pecial products, electric motors, precision instruments, 





metal parts and assemblies—clean, and ready to use! 
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Production and Labor 
Situation Summarized 


Despite a glimmer of hope for settle- 
ment of the General Motors strike, a 
realistic appraisal of the labor situa- 
tion in Detroit and other automotive 
centers holds little hope for any whole- 
sale peace throughout the industry for 
several weeks. Even though the G.M. 
strike should be settled within a reason- 
able time, and a pattern set for other 
companies to follow, it still will take 
considerable time to translate the set- 
tlement terms into workable agreements 
with unions at other companies. The 
parts industry is bedeviled by stoppages 
and slowdowns all down the line, and 
even greater difficulties are inherent in 
such industries as steel and glass. 

Although there are no reports as yet 
of any company having to close because 
of the strike at G.M., halting produc- 
tion at plants of other suppliers is 
choking down production of companies 
already building cars, and delaying 
start of assembly at those not yet start- 
ed. Here is how the production picture 
stoood at the end of the first week in 
December: 

Ford: Running along at about 650 
Fords, 95 Mercuries, and 20 Lincolns a 
day. Truck production cut from more 
than 600 a day to about 200 on account 
of shortage of parts. Principal trouble 
is with transmissions. The company 
buys from both Warner Gear and De- 
troitGear. Warner Gear is on strike and 
it is reported that the union has in- 
structed its workers at Detroit Gear to 
build no more than 250 transmissions a 
day for Ford. The company had built 
only a few more than 21,000 cars to 
Dec. 5. 

Chrysler: Production not yet officially 
announced. It is understood, however, 
that several hundred Plymouths have 
been assembled and an undetermined 
number of Dodges. Supplier’s strikes 
are holding up all divisions. Dodge re- 
ported more than 38 suppliers down at 
one time. Production at all divisions 
expected to get going this month or 
early in January unless worse labor 
trouble develops. 

Nash: Production during November 
3185 cars, schedule for December, 6000. 
However, unlikely that production can 
continue more than two or three weeks 
because of parts shortages, particularly 
bearing and front window ventilators 
which are supplied by Ternstedt Div. of 
G.M. One assembly line shutdown be- 
cause of strike at Bohn Aluminum, 
which supplies bearings. 
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Studebaker: Sub-assemblies in  pro- 
duction, but no cars built yet. Biggest 
bottleneck is Warner Gear strike, which 
is holding up transmissions. 


Packard: Turning out around a hun- 
dred cars a day, but progress is slow 
and intermittent shortages of parts de- 
laying increase in volume. 

Willys-Overland: No production since 
Sept. 27, when Warner Gear strike shut 
down Jeep line. 

Hudson: Production going along very 
slowly with constant trouble from parts 
shortages. Even though the company 
makes most of its own major sub-as- 
semblies, it is having plenty of difficulty 
with individual items purchased outside. 

Glass is one item which sooner or 
Jater will force all companies to suspend 
operations unless the current strikes at 
Libby-Owens-Ford and Pittsburg Plate 
Glass are settled soon. C. E. Wilson, 
president of G.M., stated recently that 
even if there had been not a strike call- 
ed, the corporation would have had to 
close all its car divisions by the end of 
November, principally because of the 
glass tieup. Ford currently is getting 
part of its glass supply from its own 
mill at St. Paul, but this alone is not 
enough to support any sizable produc- 
tion. The glass plant at the Rouge, 
when again in operation, will supply an 
important quantity, but will not be 
ready to go for a few weeks yet. 

Up to the time G.M. officials met with 
Philip Murray, president of the CIO, 
and other union officials in Pittsburgh, 
Dec. 5, there was considerable opinion 
that G.M. was in no particular hurry 
to effect a settlement of the strike until 


Douglas XB-42 





This plane, powered by two Allison V-type, liquid-cooled engines and 

equipped with counter-roating propellers located at the extreme rear 

the fuselage, established a new official record when it flew from Long Beach, 
Cal., to Washington, D. C., in 5 hours, 17 minutes. 
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or unless labor strife was cleared up 
in steel, glass, and other industries re. 
lated to automotive production. There 
now is some belief that in bringing 
about resumed negotiations between 
G.M. and the union, Murray also gave 
some assurance that these other indus. 
tries will continue to operate so that 
automobile production can go on. 


In the G.M. strike itself, while thef 
omens for settlement are more hopeful, 
it must be remembered that the union, 
and Walter Ruether in particular, is 
fighting for high stakes and will nof 
readily retreat from the objective. Thaif 
goal is not principally the 30 per cenif 
pay increase, but substitution of a new 
wage philosophy for the traditional ond 
which has prevailed over the years. It 
proposes to do this by basing pay in 
creases on the ability to pay, and te 
determine that figure by examining the 
books of the corporation. If accom} 
plished, this would be the first step to} 
ward a direct voice in management af-[ 
fairs, especially if tied in with prices} 
of the product as now proposed. Genr- 
cral Motors, however, has remained just 
as firmly opposed to this basis of agree- 
ment, and until one or the other yields 
ground, there can be no settlement, bar- 
ring government intervention. G.M. inf 
its Dee. 6 meeting with the union offer- 
ed a 13.5 cents an hour increase, which 
was turned down as inadequate. How- 
ever, there was some indication that the 
union was weakening in its insistence 
that new car prices not be increased, 
and most observers believe that eventu- 
ally a settlement will be made on the 
traditional basis of collective bargain- 
ing without recourse to profits or prices. 
The general belief is that it will wind 
up somewhere between a 15 and 20 per 
cent pay raise. 

An indication of the importance of 
the fight which G.M. is putting UP 

(Turn to page 112, please) 
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n the Bigger factories, better equipment, more comprehensive laboratory 
facilities, and invaluable years of wartime experience combine to 
make Sealed Power facilities today the best in all our 34-year history. 

You are invited to use the full resources of Sealed Power 
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Confusion Caused by OPA 
New Car Ceiling Prices 


Some automobile company sales man- 
agers are concerned about a possible 
public misunderstanding on OPA new 
car retail ceiling prices, which are fac- 
tory delivered prices and do not include 
Federal excise taxes, state and local 
taxes, transportation, preparation and 
handling charges and optional equip- 
ment, available at extra cost. They 
point out that when ceilings first were 
announced, it may not have been made 
clear that the price did not include 
many delivery charges and taxes which 
must be paid before the car is delivered 
to the user. 

Official ceiling prices for Ford cars 
in the Detroit and New York areas 
serve to illustrate the difference be- 
tween the.factory delivered prices and 
the dealers’ retail selling prices. They 
are: 


Factory Retail Selling Price 

Delivered New York 

Price Detroit City* 
FORD DELUXE EIGHT 
3-pass. coupe .. $834 $969.54 $986.96 
Tudor sedan .... 882 1029.69 1037.59 
Fordor sedan 931 1074.89 1089.24 
FORD SUPER DELUXE EIGHT 
3-pass. coupe .. $891 $1054.19 $1061.13 
Tudor sedan 940 1084.67 1112.79 
Fordor sedan 989 1137.87 1164.45 
Sedan coupe 977 1150.82 1151.77 


*New York City sales tax 1% additional. 


The difference between the factory 
delivered price and Detroit retail sell- 
ing prices are accounted for by the 
following charges: oil filter, $9; distri- 
bution and delivery in Detroit area, $4; 
preparation and conditioning, $15; 
Federal tax on tires, $5.88; Federal 
auto tax, $44.78 to $53.24, according 
to model; gas and oil, $3.64; Michigan 
3 per cent sales tax, $28.24 to $33.14, 
according to model; and $25 extra for 
100-hp engine. Costs of extra optional 
equipment available from the factory 
such as bumper guards, electric clock. 
heater, radio, etc., also are not included 
in the above prices. 


PUBLICATIONS 





A 16-page illustrated booklet published 
by Air Reduction, describes and illustrates 
the new and improved Wilson Bumblebee 
alternating current transformer arc weld- 
ing machines, in 300 and 500 ampere 
standard and all-weather models and the 
new 200 ampere, designed to meet demands 
for a small arc welder. Sections of the 
booklet are devoted to small transformer 
type alternating current welders, running 
gear, remote control and a complete line 
of shielded arc electrodes for AC welding. 
Engineering data and complete specifica- 
tions are supplied. Precise labeled draw- 
ings and numerous photographs supplement 
the text.* 

The Wiedemann Machine Co. has re- 
leased Bulletin 51 describing the Wiede- 
mann R-5 turret punch press. It describes 
and illustrates construction details, appli- 
cations and the advantages of the press.* 

The H. P. Townsend Manufacturing Co. 
has issued a new 16-page bulletin illus- 
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trating and describing its line of riveting 
machines. Specifications, information on 
operation of machines and complete charts 
for ordering parts are included in the bul- 
letin.* 

A new illustrated booklet dealing with 
pallets in industry has been announced by 
the General Box Co.* 

Sutton Collets are described and _ illus- 
trated in a new booklet published by the 
Sutton Tool Co. In addition to showing 
standard drawn-in ind pu h-cut col'ets, the 
booklet also lists the new full-floating col- 
let with interchangeable and replaceable 
jaws. The diamond serrated principle is 
described, with drawings* 

Metallizing Engineering Co., Inec., has 
published an attractive booklet describing 
and illustrating its Tyne Y Metallizing Gun, 
for production metallizing. It contains a 
brief but detailed description of the new 
features of gun, which was designed and 
built for heavy duty continuous operation 
with a minimum of « perator attention.* 

Allcast Aluminum Alloy, produced by 
The National Smelting Co., is described in 
a new illustrated bulletin. It gives the his- 
tory, principal advantages, mechanical 
properties and recommended applications.* 

The Electric Products Co. has_ issued 
Bulletin 203 on Battery Chargers for ma- 
terials handling systems. Included in the 
bulletin are illustrations of various types 
of chargers, together with charts and 
drawings giving installations and opera- 
tion data* 

A new 12-page booklet, Forming Articles 
from Extruded Tenite Sheeting, illustrat- 


ing and describing nine primary opera- 
tions in the fabrication of sheet plastic 
articles, has been issued by Tennessee 


Eastman Corp.* 

A new 8-page catalog has been released 
by the Locke Gage Co. giving specifica- 
tions and prices regarding the Thread Plug 
and Thread Ring gages manufactured by 
the company.* 


Wilson Welder & Metals Co., Inc. has 
issued a new booklet, Arc Welding Elec- 
trodes. It supplies complete data on the 


«lectrodes to be used for all types of work 
on a wide variety of base metals and de- 
seribes the approved welding procedures 
for each application. Chemical analyses, 


The Wasp Major 





Pratt & Whitney Aircraft’s new 28-cyl., four-row, radial air-cooled engine f 


Nl 
| 


delivers more than 3650 combat hp. 


many of tomorrow’s giant air transports. two of the Navy’s fighters, two 


specifications and other engineering data 
are given for each electrode.* 


Island Equipment Corp. has issued a 
comprehensive bulletin, well illustrated, 
on its new Improved Power-Fix Unit Sys. 
tem. It contains information on spot con- 
veying, as well as details of this particular 
unit, with complete specifications and 
data.* 


A 4-page bulletin issued by the Crocker. 
Wheeler Div., Joshua Hendy Iron Works, 
describes the company’s Sealedpower 
motor. The bulletin contains a detailed de. 
seription of the features of the motor, in- 
cludes a cutaway view and pictures of six 
typical applications.* 

An attractive new catalog which illus- 
trates and describes the Sheffield Universa 
Precisionaire Instrument has been pub- 
lished by The Sheffield Corp. It presents 
the wide variety of applications for which 
this inspection equipment is used to check 


single and multiple external and internal 


dimensions, * 
* Obtainable by subscribers within the United State 
through Editorial Dept., AUTOMOTIVE and AviaTiox 


INDUSTRIES. In making requests for 


any of thes}. 


publications, be sure to give date of the issue in which fy 


the announcement appeared, 
company connection and title. 


your name and address, 


Manhattan Rubber Expands 
Pittsburgh Branch 


Territory changes recently an-f 


nounced by the Manhattan Rubber Di- ff 
vision of Raybestos-Manhattan, Inc. | 
Passaic, N. J., include its Pittsburgh ff 
Branch, now called the Central Dis- ff 
trict. This territory, with offices inf 
Pittsburgh, has been expanded to in- | 
clude a large portion of Ohio, the east- | 
ern panhandle of West Virginia and 
several northern counties of Maryland. 
Mr. R. C. Rice is manager of Man-} 
hattan’s Central District and Mr. J. B. 
Anderson is assistant manager. 
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It has already been selected to power 


the Army’s biggest bombers and at least six other military aircraft not yet i 
publicly announced. 


AUTOMOTIVE and AVIATION [INDUSTRIES 


ce eee 





{ 
| 











lata 


da 
ted, § 
Sys. 


ular § 
and & 


ker- B- 
rks, & 
wer Fy 
de- 
_ ine & 
’ six 


llus- Be. 
ersal 
pub- f 
sents 
hich 
heck F 
-rnal : 


States | 
j 





— 


LATION BO 
thes F 
which 
ddress, 








an- § 

oT THREADS 

Ine., : 

urgh 

Dis- f 

‘Ss lm 

oO in- 

east- V 

and 

i ESIGNING FOR DIE CASTING 

Man- 

J. B. 
In designing die castings, cast threads should be specified wherever their use reduces 
cost over that for cut threads. 
External Threads. It is common practice to cast external threads (see examples 
above) when they are coarse, or over 34" pitch diameter, or are located at a die 
parting. Even Class-2 fits can be held on cast threads. A flash of metal is left on 
cast threads at the die parting, but this is easily removed by a trimming operation, 
or by chasing if a truer thread is required. Fine threads should be cut, and threads 
which are not located at die partings are usually not economical to cast, since the 
casting must be unscrewed from the die and this slows the casting cycle. 
Internal Threads. Cast internal threads are occasionally useful for very steep pitches 
and, whatever the pitch, the thread can be carried right down to a shoulder or to 
the bottom of a blind hole. Except for steep pitches and large diameters, however, 
internal threads are usually obtained at lower cost by tapping. All die castings can 

be tapped readily, but zinc alloy die castings can be cored to tapping size—elimi- 

iF 


wv nating drilling or reaming. 
This information appears in our booklet “Designing For Die Casting.” To insure 
that you will get the most for your die casting dollar, ask us—or your die casting 


source—for a copy of this booklet. 
C 


THE NEW JERSEY ZINC COMPANY 
160 FRONT STREET, NEW YORK 7, N. Y. 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


More than ordinarily stable busi- 
ness activity has been indicated. The 
New York Times index for the week 
ended Nov. 24 stands at 124.1, as com- 
pared with 123.7 for the preceding 
week and 143.7 a year ago. 

Sales of department stores, as re- 
ported by the Federal Reserve Board, 
for the week ended Nov. 24 were 9 
per cent greater than those in the 
corresponding period last year. The 
total for the year to date is 11 per 
cent above the comparable 1944 figure. 

Electric power production during 
the week ended Nov. 24 was consider- 
ably reduced. The output was 12.1 
per cent below that a year ago, as 
against a comparable decline of 10.5 
per cent in the preceding week. 

Railway freight loadings during the 
same period, reflecting the influence 
of a holiday, totaled 716,494 cars, 10.5 
per cent below the figure for the pre- 
ceding week and 6.7 per cent below 
that for the corresponding period last 
year. 


Crude oil production in the week 
ended Nov. 24 averaged 4,469,300 
barrels daily, 5200 barrels less than 


the preceding rate and approximately 
6 per cent less than the corresponding 
quantity last year. 

Bituminous coal and lignite produc- 
tion during the week ended Nov. 17 
totaled 11,440,000 net tons, 8.3 per 
cent below the preceding weekly out- 
put. Total production thus far this 
year is 8.7 per cent less than the 
comparable amount in 1944, 

Civil engineering construction con- 
tracts awarded during the week ended 
Nov. 29 resumed an upward trend, 
according to Engineering News-Rec- 
ord. The total of $59,622,000 is 29 
per cent above the figure for the pre- 
ceding week and 66 per cent greater 
than the corresponding amount last 
year. The aggregate value of con- 
tracts recorded for 48 weeks of 1945 
is 25 per cent more than the com- 
parable sum shown in 1944. 

The wholesale price index of the 
Bureau of Labor Statistics for the 
week ended Nov. 24 registered a 
further advance to 106.7 per cent of 
the 1926 average, as against 106.3 a 
week earlier and 104.1 a year ago. 

Member bank reserves. increased 
$324,000,000 during the week ended 
Nov. 28. Underlying changes reflected 
include an increase of $433,000,000 in 
Reserve bank credit and a rise of 
$147,000,000 in Treasury deposits with 
Federal Reserve banks, accompanied 
by a decline of $29,000,000 in money 
in circulation. 

Total loans and investments of re- 
porting member banks increased $945,- 
000,000 during the week ended Nov. 
21. A rise of $123,000,000 in commer- 
cial, industrial and agricultural loans 
was recorded. The sum of these busi- 
ness loans, $6,751,000,000, shows a 
net increase of $451,000,000 in twelve 
months. 











Nash Will Add Light Trucks 
And Eight-Cylinder Car to Line 


Nash Div. of Nash-Kelvinator Corp. 
will re-enter the truck field with three 
light trucks and will add an eight-cyl- 
inder passenger car to its 1947 line. 
The announcement was made by .H. C. 
Doss, sales manager, at a dealer meet- 
ing in Detroit recently. 
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The new commercial line, first to be 
offered by the company since 1929, will 
consist of half-ton, three-quarter ton, 
and 1% ton models. No details are 
available, since the trucks are not 
scheduled for introduction until next 
summer, probably July. 

The eight-cylinder passenger car will 
augment Nash’s low and medium price 
lines, represented by the 600 and the 
Ambassador, respectively, to include an 
entry in a higher price range. 


Allegheny Ludlum Acquires 
Arnold Engineering Co. 


Allegheny Ludlum Steel Corp. will 
expand its line of magnet steels to in- 
clude all types of “hard” and “soft” 
magnets, magnetic and non-magnetic 
alloy steels by acquiring the Arnold En- 
gineering Co., one of the largest manu- 
facturers of permanent magnets, Jan. 
2, 1946. Arnold Engineering Co. spe- 
cializes in the Alnico alloys, licensed 
from General Electric Co., and other 
“hard” magnetic materials. 

Allegheny will exchange 25,000 
shares of its common stock, worth ap- 
proximately $1 million at current stock 
market prices, for the 500 shares of 
Arnold’s stock, all of which is held by 
Robert M. Arnold, research engineer 
and president of his company. The new 
stock is to be issued around Jan. 2. 


International Nickel Opens 
Cincinnati Technical Section 


The International Nickel Co. opened 
the Cincinnati Technical Section of its 
Development and Research Division on 
Dec. 1, 1945. Richard B. Kropf, metal- 
lurgist, and formerly district manager 
of the Copperweld Steel Co. at Hart- 
ford, Conn., has joined International 
Nickel and will be in charge of the new 
section which will furnish technical as- 
sistance to industry in the territory 
embraced by southwestern Ohio, the 
southern half of Indiana, and Ken- 


PERSONALS 


Recent Appointments Among Automot 
and Aviation Manufacturers: 






















General Motors Corp., L. C. Goad, germ 
executive in charge of divisions at Dayty 
Rochester, N. Y. and assembly plants , 
Buick-Oldsmobile-Pontiac at Linden, N, 
and Southgate, Calif. 

Ford Motor Co., J. D. Ball, Truck Sa 
Mer., with headquarters at Dearborn. Wa 
ter G. Nelson, in charge of all Ford oper 
tions in Michigan’s Upper Peninsula. Eng 
neering Dept., Lester Beltz, John C. Wi 
man and Howard G. Reed hive joined @ 
gineering staff. 

The American Bantam Car Co., Fran ool i 
H. Fenn, President and Chr. of the Boa 
and William E. Chase, elected to Board @teels 
Directors, replacing R. S. Evans, resign 

Gar Wood Industries, Inc.. W. H. Ha 
mond, Vice-Pres. in Charge of Sales, 
newly created post. 

Kaiser-Fraser Corp., Hickman Price, J; 
elected Vice-Pres. and Treas. and a me 
ber of the board of directors. FOR 

Graham-Paige Motors Corp., G. O. Bri 
ton, Director of Sales for Farm Equipmapne fr 
Div. 

Northrop Aircraft Inc., Frank W. Jonge eSt. 
Head of Light Metal Products Div. 

Curtiss-Wright Corp., G. M. William reate 
Senior Vice-Pres., returned to presidency4 
Russell Mfg. Co. ; heck 

3endix Aviation Corp., Eclipse Machi 
Div., Frank T. Christian, Chief Engine 
Maurice P. Whitney, Acting General Ma 
ager. 

Douglas Aircraft Co., Henry E. Gueri FOR 
Retiring as of Jan. 1, 1946. ount: 

Lear, Inc., Capt. Al. G. Handschumache : 

Co., Dr. Carl f hatio 


Sales Engineer. 
Sperry Gyroscope 

Frische, elected Vice-Pres. for engineering ough 
Harry F. Vickers, Pres. of Vickers, In ° 
and Vice-Pres. of Sperry Corp., elected # OFSst 
director of The Sperry corporation. 

1 or o e p y po oO ccur: 
Bteels 


t's in 












United Aircraft Products, Inc., James 
Eben, Director of Advertising and Publi 
Relations. 


Fairchild Engine and Airplane Corpffeat | 
Harry M. McKay, head of new Persona 
Planes Div. Sherman M. Fairchild, ime@at t: 


charge of research activities, Persons 
Planes Div., Lee H. Smith, director of sale 
and Robert S. Smith, sales promotion 4 
tivities. Louis Fahnestock, 3rd, head ¢ 
engineering and production of Personé ie: 
Planes Div. 

Union Carbide and Carbon Corp., eleq pnge 
tion of following officers: Dr. Jos. 








Davidson,. Vice-Pres., Chemicals Divg™me, | 

tucky. Stanley B. Kirk, Vice-Pres., Industri eC: 
r 

nd tl 

Mate 

he fi 

North American Aviation’s P-82 Twin Mustang fhop. 





Powered by two 
Packard-built 12-cyl. 
V-1650 Rolls Royce 
engines, this twin- 
fuselage military 
plane has a top 
speed of more than 
475 mph and a com- 
bat range of over 
2500 miles. It is said 
to operate efficiently 
up to 45,000 ft. 
Each engine is 
equipped with a two- 
speed, two-stage after- 
cooled supercharger. 
Full-feathering, four- 
bladed Aeroproducts 
propellers are used. 
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Te) Mee 139 Here’s your insurance that every 


"ool is made from clean, sound steel. For the Matched Tool 
= steels you use must pass the rigid Acid Disc Inspection Test. 
Hafift’s insurance that protects the hours spent making tools. 


les, POROSITY 


e, 
men 


TLELaAM Ei) A wide safe hardening range is 


mane result of Carpenter’s development of the Tough Timbre 
Jong est. Since 1930 this test has been used to give our customers 
viateater hardening safety, greater freedom from grinding 
ny Phecks, etc. TOUGH TIMBRE BRITTLE TIMBRE 









iachirf . Both 3/,", Brine Quenched at 1550°F. 
1 Ma 
al You get them on two —_— satrsrrcrat™sieGstected tom 150. (eiwn 1 how 
ounts with Carpenter Matched Tool Steels. First, more infor- 
1 @ation about the effects of drawing temperatures on tool steel 
eri oughness has resulted from Carpenter’s development of the 
xed POrsion Impact Test. And second, you can get easy-to-use 
nes vccurate heat treating information for the Matched Tool 
PublBteels by just asking for it. For example, the new Carpenter 
Ccomleat Treating Guide is a handy slide chart that each of your 
iid, ipeat treaters should have. Drop us a line for your copies. 

of sale 


jon ac 
head ¢ 


erst MTT Se See If you could plan 


a ang onger tool life before tools are made, you would really save 
ome, tool steel and money. And that’s just what you can do with 
he Carpenter Matched Set Method. It helps the Tool Engineer 

nd the one tool steel that will do each job best. This 167- “page 
/Matched Tool Steel Manual” gives you the whole story. It is 
he first step to lower costs in the tool room and production 
hop. Ask your nearby Carpenter representative for a copy or 


rite us a note on your company letterhead. You'll be glad you did. 
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Torsional Impact Toughness—foot-poeuds 





100° 200° «300° «400° ~=500° 600° 700° 800° 
Drawing Temperature—Degrees F. (1 hour at beat) 








© Carpenter Steel Co., 103 W. Bern St., Reading, Pa. 
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Gases Div.; Jas. W. Mclaughlin, Vice- 
Pres., Plastics Div.; Wm. J. Priestly, Vice- 
Pres., Alloys and Metals Div.: John H. 
Rodger, Vice-Pres., Railroad Div.; Arthur 
V. Wilker, Vice-Pres., Carbon Div.; H. 
Earl Thompson, Vice-Pres., Engineering; 
Robert J. Hoffman, Vice-Pres., Industrial 
Relations and Morse G. Dial, Secretary- 
Treas. 

Jack & Heintz, Inc., Nikola Trbojevich, 
has joined engineering staff. 

Eaton Mfg. Co., Wilcox-Rich Div., Sid- 
ney Oldberg, Executive Engineer. 

DuPont Co., Electrochemicals 
Samuel G. Baker, Asst. Gen. Mer. 

Cleveland Pneumatic Tool Co., Walter E. 
Schott, elected a Director. Harold C. 
Schott, Director and Vice-Pres.: Wendell 
A. Falsgraf, Harry C. Burns and Coleman 
Harris elected to the board of directors. 

Fisher Body, Div. of General Motors 


Dept., 


Corp., John J. Cornin, General Mfg. Mer. 

Fairchild Engine and Airplane Corp., 
Richard C. Palmer, special assistant to the 
president, with headquarters in Washing- 
we, DB. & 

Luscombe Airplane Corp., 
Norris, Chief Engineer. 

Sun Oil Co., Allen J. Welliver, Asst. Mer., 
General Wholesale Dept. 

Abrasive Co., Clarence A. Fee, President 
and General Mer. 

Westinghouse Electric Co., Lamp Div., 
Lieut. Col. George B. Mackey, Mer. Minia- 
ture Lamp Sales. Marine and Aviation 
Sales Dept., C. H. Weaver, Mer. 

Walker-Turner Co., Paula S. Hoddeson, 
Mer. of Advertising and Sales Promotion. 

Allegheny-Ludlam Steel Corp., Sales De- 
velopment Dept., W. B. Pierce, Mer. 

Watson-Stillman Co., C. F. Johnson, in 
charge of all engineering in Forged Steel 


Eugene W. 
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These are samples of 
precision parts _[illu- 
strated below) of fer- 
rous and non-ferrous 
alloys that have been 
made by Bessemore. 
On each of them, the 
screw machine work 
was completed within 
ten and twenty-five 
seconds and .002" tol- 
erances were main- 
tained. The grinding 
work is held to .0001" 
(tenth). 


PISTON PINS . . . Surface finish one to two micro inches. . . for passenger 
cars—trucks—tractors—marine and aircraft engines—gasoline and diesel 


type to your specifications. 


BESSEMORE specializes in precision screw machine manufacture . . . making 
more of them better. Our engineers will be glad to make recommendations 
without obligation . . . send us your blueprints. 


BESSEMORE 
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PRODUCTS CO. 


13243 East Warren Avenue 
Detroit 13, Michigan 
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Fitting and Bronze Forged Steel yq 
Divs. 

The Timken-Detroit Axle Co., Ray 
Morrison, head of new Brake Div. 

Indiana Motorcycle Co., Ralph B. Rog 
Pres. and Gen. Mer. 

United States Rubber Co., Henry G, nj 
Mgr. of Distributing Branches, Wij 
A. Mitchel, Asst. Mer. of Distriby 
Branches, with headquarters in New yy 
City. A. G. Westlund, Mer., Business) 
velopment Dept. John B. Tower, Asst, 
Vice-Pres. of Export Co. 

Bendix-Westinghouse Automotive 
Brake Co., S. Johnson, Jr., Asst. 
Mer.; D. H. Robinson, Service Mer.; H, 
Jackson, Asst. Service Mer. and D, 
Scott, Advertising and Publicity Mer. 

United Specialties Co., newly elected y 
cers: John T. Beatty, Pres.; A. Vanj 
Meulen, Vice-Pres. and Treas ; J. C. Pick 
Vice-Pres.—Phila. Plant; B. H. Fretz, 
and Asst. Treas. and G. M. King, 4 
Sec. 

Ethyl Corp., Charles D. Howley, Asst. 
the general manager Research Labora 
ies. 

The Kropp Forge 
O’Keefe, Jr., Vice-Pres. ; 
Walter Kidde & Co., Inc., Paul W. Eb 

hardt, elected Vice-Pres. 

Caterpiller Tractor Co., R. R. Robing 
Asst. Chief Engineer, in charge of Eng 
Design. 3 

Worthington Pump and Machinery Cu 
Commander George Gellhorn, Export } 


Co., Raymond 








Fe 





Survey of Automotive [| 
Progress at SAE Meeting 


Comprehensive survey of prospe 
and problems attending automotj 
technological progress, and _includi 
possible applications of atomic ener 
has been announced for the An 
Meeting of the Society of Automot 
Engineers to be held Jan. 7 to 11, 19 
at Detroit, Mich. i 

SAE General Manager John Af 
Warner describes the meeting progrs 
as comprising virtually a strategic! 
map for concerted and cooperative 80 
tion of the more important engineers 
problems now confronting the auto 
tive industry. 

President Henry Ford Il, of F¢ 
Motor Co., will speak at the Januar} 
banquet on “The Challenge of Hu 
Engineering.” Atomic energy willf 
discussed at a Junior Student Sess 
January 7, by Dr. John R. Dunning; 
Columbia University. 

The tentative program for the m4 
ing is as follows: 


Monday, January 7 


Cleaning Symposium—How Chemis 
Simplifies Automotive Cleat 
Methods and Procedures 

Ray Sanders, Turco Products, Ing 

Substitutes for Tin in Automotive | Yes 

hicles 


? 


C. E. Heussner, Chrysler Corp. \F or h 
Methods for Specifying Materials [) brakiy 
J. L. McCloud, Ford Motor Co Fi tion— 


Review of Brake Design and Met entire 
of Rating Brakes for Comme 
Automotive Vehicles 

R. K. Super, Timken-Detroit Axle 

Prepared Discussion by: 

M. C. Horine, Mack Manufact 
Corp. 
(Turn to page 94, please) 
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HYDROVAC (Hi-dré-vak) adj.— 
A proprietary trade mark of Bendix 
‘ Aviation Corporation designating an 
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entirely new type of hydraulic 
vacuum power braking unit de- 
veloped by Bendix—the last word 








_ Hydrovac* truly gives a new meaning to power braking. 

rp. 7 here in one simple, compact unit are combined greater 
Ss i M ? e. 6 . . 

als) braking efficiency, trouble-free operation and ease of installa- 





Co. i ; 
’ tion—only three tubular connections to make. Although 
entirely new in design and performance, Hydrovac depend- 
i 
Axle | > @ aly ~ 
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gd “3B e , 
e) BYDR YACUUM POWER BRAKING by end 


ability has been demonstrated by over a million units and by 
billions of miles of service. e When you think of power braking, 
think of Hydrovac. ¢ For further information about this latest 
and greatest development in power braking, see your nearest 


B-K* dealer or write direct to Bendix Products Division. 
¥*TRADE MARK 





BENDIX PRODUCTS DIVISION 
SOUTH BEND 20, INDIANA 


AVIATION CORPORATIO: 
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More Tires for Replacement as 
Result of Strikes 


About the only group that stands to 
gain anything at all from current 
strikes and slowdowns in the automo- 
tive industry are motorists who need 
new tires for present cars. With all 
General Motors automobile lines down 
and those of other companies except 
Ford expected to go down sooner or 
later if the G. M. strike continues, the 
number of passenger car tires that can 
be diverted to the replacement market 
is growing steadily. Car manufac- 
turers in any event are limited to a 


15-day supply. Production of tires is 
expected to reach nearly 11 million for 
the last quarter of this year, very close 
to the production rate at which tire 
rationing will be ended by OPA. 


Fairchild Sets Up 


Personal Planes Division 
Fairchild Engine and Airplane Cor- 
poration has created a new division, to 
be known as Fairchild Personal Planes 
Division, to handle the design, manu- 
facture, sales and service of private- 
owner aircraft, according to an an- 
nouncement by J. Carlton Ward, Jr., 






















@ Buell Air Horns are 
tops in warning sig- 
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nal efficiency. 


@ Installed as original 
equipment on many 
Trucks and Buses. 
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Sturdy, Powerful \ / i 
Toned Herns— g | 


@ They reduce maintenance Built for Service! <2 
costs by decreasing A Buell Air Horn is worth $100.00 yearly on 
stops, starts and slow- any heavy highway vehicle. With a Buell the 
downs. driver has greater security, maintaining a 
steady cruising speed. Slowing a 20 ton load 
@ All records prove that from 50 MPH to 30 MPH means destroying a 
they save tires, brakes, lot of energy thru brake lining and tires. It is 
clutches and gears. replaced by burning more gasoline, increasing 
load on engine, and tires again, to regain 
@ Cut gas and oil consump- speed. This all costs money. We believe $100.00 
tion. yearly is a low estimate. Then remember a 
Buell will last more than 10 years. How would 
you rate a $100.000 investment that earned 


$100.00 yearly for 10 years. Ask the man who 
has a Buell. 


BUELL AIR COMPRESSOR 


@Used on Passenger Cars, Trucks, 
Buses, Boats and Planes. 


@ Small and compact in size . . . efficient 
and powerful in action. 


Buell engine-driven compressors supplied air to 
operate air brakes in thousands of R.C.A.F. air- 
Only a combination of quality and pre- 
cision workmanship could meet the requirements 
of this type of service. 

Designed for compactness and light weight, they 
are far more efficient and powerful than their size 
indicates. Let us prove their adaptability to your 


qijaal MANUFACTURING CO. 
2975 COTTAGE GROVE AVE., CHICAGO 16, ILL 
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president. It was also announced tha 
Fairchild will build an improved ye 
sion of the F-24 for the immediay 
market. 

The F-24 will be offered with a choig 
of two engines—a seven-cylinder Wg, 
ner 165-hp air-cooled radial engine , 
a Ranger six 175-hp air-cooled inliy 
engine. The Ranger-powered F-24 yj 
have a top speed of 133 mph. Its eruig 
ing speed, utilizing 75 per cent 
power, will be 118 mph and its may 
mum range 620 miles. 

The Warner-powered model, desig 
nated the F-24W-46, will sell for $850 
and the Ranger version (F-24R.4§ 
will cost $8,875. These list prices jy 
clude full standard equipment and ij 
strumentation, but not two-way radi 














Toledo Steel Products 
Unaffected by Strike 


The Toledo Steel Products Conf) 
pany’s operations in Toledo, includi 
the main office and warehouse, have ni 
been affected by the unauthorized stril 
called by members of the UAW-(I| 
in the valve manufacturing plant. Th 
company’s other two valve plan 
which were greatly expanded duriy 
the war, continue in operation. 


George C. Patterson 


George C. Patterson, 54, gener 
manufacturing manager of the Fishe 
Body Division of General Motors Corp 
died Nov. 29 at his home in Detroit. 














CALENDAR G&G 





Conventions and Meetings 
Miami All American Air Maneuvers, 
Miami, Fla. Jan. 4- 


SAE Annual Meeting and Engineering 
Display, Detroit Jan, 1-1§ 


Plastics Exhibit, Detroit Jan, 1-1f 








National Aircraft Show, Cleveland ; 
Jan, 11-4 
American Society. for Metals, Cleve- { 
land-Natl. Metal Show Feb. 44 
American Society’ for Testing Materi- 
als, Pittsburgh Spring Meeting ' 
: Feb. 25-Mar. § 
Pan-American Aircraft Exposition, 
Dallas Mar. 14 
American Management Association, At- 
lantie City, N. J., Packaging Expo- 
sition Apr. 2 : 
SAE Natl. Aeronautic Meeting, New ff 
York, N. Y. Apr. oy 
Midwest Power Conference, Chicago f 
Apr. * ) 
American Society of Tool Engineers, 
Cleveland Tool Engineers Expos- 
tion Apr. &! 


Natl. Assoc. of Corrosion Engineers, ; 
Kansas City, Mo., Annual Meeting § 
and Convention May : 

Associated Business Papers, Hot § 
Springs, Va., Spring Meeting a 

May 22-4 






American Society for Testing Materials, J 


Buffalo Annual Meeting June 24-4 
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SUVS 


MECHANICAL LEATHERS 
Products of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1310 Elston Avenue Chicago 22, Illinois 
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Aircraft Brake with 
Built-In Cooling System 


A compact aircraft brake with a 
built-in cooling system is now in pro- 
duction at the Aircraft Wheel and 
Brake Division of the Firestone Tire 
and Rubber Co. The following advan- 
tages are claimed for the new brake: 


elimination of fading even during long 
periods of taxiing, short cooling time 
between stops, large reserve capacity, 
quiet, smooth operation, low mainte- 
nance cost as a result of the relatively 
low operating temperature, and com- 
pactness which simplifies the space 
problem for retractable landing gear. 








PERFORMANCE 
DATA 


CUTTER: 3” diameter 
6-blade helical slab 
milling cutter with 
TANTUNG “G” blades 
brazed into a steel 
body 

MATERIAL 1020 hot 
rolled steel — 1'2” 
thick, 2'2” wide, 18” 
long 

DEPTH OF CUT: 
per pass 

SPEED: 597 r.p.m., 469 
s.f.m 

FEED: 50” per minute, 
014” per tooth 

FINISH: Excellent. 

CUTTER: Excellent. 


300” 


636 POUNDS OF CHIPS 
AN HOUR WITH Tara Tu pe 


TOOL MANUFACTURERS... 7 


@ More and more tool manufacturers are using 


TANTUNG to improve their products. 


® This helical slab mill with six TANTUNG blades, 
brazed to an ordinary steel body, is removing metal 
at a rate of speed 300 to 400 per cent greater than 
has ever been possible with steel cutters. 


@ TANTUNG, a strong, tough, abrasion and corrosion- 
resisting alloy will give similar performance in your 
product. Write us today. Our experience and com- 


TOOL USERS... 


The TANTUNG slab mill 
shown in this picture will 
be available through 
leading milling cutter 
manufacturers, whose 
names will be furnished 
upon request. 
TANTUNG Rotary Files, 
Drills, Gages, End Mills 
and Milling Cutter Blades 
are obtainable from lead- 
ing tool manufacturers. 


plete engineering facilities are at your service. 


TANTUNG Bits, Single Point Tools, Cut-Off Blades and Shell End Mills are distributed 
by VASCOLOY-RAMET CORPORATION, North Chicago, Illinois, a Fansteel Affiliate 
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and TOOL SELECTOR CHART 
Address: VASCOLOY-RAMET CORPORATION, North Chicago, Ill. 


SPEED TABLE 









[SURFACE 
FEET PER 





}00}110 /120)140]160]180 


General Tantung Cutting Range 






200|250/300/350|400/450/500/600 , 
GENERAL CARBIDE CUTTING RANGE 




















Lightweight Inverter 


Jack & Heintz, Inc., has introduce 
the first of a series of d-c-a-c inverter; 
in a compact lightweight unit, the 250) 
V. A. inverter, which provides a cop. 
tinuous source of 400-cycle, 115-voj 
power for use in aircraft applications 
with particular reference to radar 
This unit is of the motor-generator, tw 
bearing type, complete with contrd 











Jack & Heintz 2500 V.A. inverter | 












box. The motor is a four-pole, shui 
machine, with a series field for quic 
starting at low current, and has tw 
interpole windings which give efficient}, 
and sparkless commutation throughowh) 
the range of loads inherent to aircrafif) 
service. The brushes are said to give 
excellent service at all practical altif 
tudes with a minimum life of 750 hr, 
The six pole alternator field is equipped 
with amortisseur windings, which aid 
in maintaining good wave shape r 
quired for radar loads. 

All aluminum and magnesium parts} 
are protected against corrosion by phos- 
phatizing or dichromating before paint 
ing. The windings are double vacuum 
impregnated, then baked, and are me- 


se ate: Biehl 


chanically secured without reliance 
upon the adhesive strength of the 
varnish. 


Tool Speeds Up De-Icer 
Installation on Planes 






TOOL GRASPING DEICER 
AND PULLING OVER PEGS 





A hand tool which firmly grips 
and holds the bead of the rubber 
De-Icer while it is being pulled into 
place over the installation studs has 
been developed by B. F. Goodrich 


Co. The De-Icer is an exclusive 
B. F. Goodrich product. 

A series of toggles is actuated by 
the lever of the powerful new to 
and deliver a positive grip ‘0 the 
clamping jaw as it is placed over 
the De-Icer bead. ; 
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THE PRINCIPLE 


OF 


VACDRAULIC 
OPERATION 


The Vacdraulic Booster, as illustrated in Figure 
(1) has a primary cylinder and a secondary cylin- 
der, both of the same diameter. Fluid from the 
master cylinder enters the’ primary cylinder, 
flows through the control shaft, to the secondary 
cylinder and from the secondary cylinder to the 
wheel cylinders. 

Line pressure is increased (boosted) by the 
principle of reduction in diameters as illustrated 
in Figure (2). If the area of the larger piston was 
3 square inches, and the area of the smaller 
piston was 1 square inch, then fluid pressure of 
50 lbs. per square inch in the larger cylinder 





















































CYLINDER 
CONTROL 
MASTER ROD CAsem 
CYLINDER > 
sae | en 
WHEEL 
—_ | CYLINDERS 
PISTON 
PISTON AREA=1 SQUARE INCH 
AREA=3 SQUARE INCHES 
Fig. (1) 
CYLINDER cYuNDER = * 
MASTER = 1 
CYLINDER 
——pP —_— oO 
+ [gs 
PISTON] | CYLINDERS 
POWER NTI 
HOUSING PISTON yy 
DIAPHRAGM 
Fig. (2) 


would be increased to 150 lbs. per square inch 
in the smaller cylinder. Obviously, the fluid dis- 
placement in the secondary cylinder would be 
less than thet of the primary cylinder if the 
relative sizes of the pistons remained as afore- 
mentioned. To compensate for the loss in fluid 
displacement volume, the control rod is sur- 
rounded by a power piston having the same 
diameter as the primary piston. The pressure 
plate of this power piston is connected to the 
booster housing by a neoprene diaphragm. 
Vacuum is created (from the manifold) in both 
sides of the booster housing. The slightest pedal 
pressure will close the vacuum valve in the unit 
and open the atmospheric valve to the primary 
side of the unit. This differential in pressure is 
utilized to actuate the power piston, which 
moves with the control piston, thus providing 
boost in the line pressure with no loss in fluid 
displacement volume. 

Because the control rod is free to move within 
the power piston, reaction or “pedal-feel” is in 
direct relation to the applied hydraulic pressure 
from the master cylinder. 


(SEES RR 





An exciting new 


safety driving feature 
for the cars, trucks and 


busses of today and 


fomorrow 





KELSEY - HAYES WHEEL CO., DETROIT, MICH. 


Sold to Automotive Distributors by 
EMPIRE ELECTRIC BRAKE CO., Newark 7, N. J. 


VACDRAULIC is a Trade Mark of Empire Electric Brake Company 
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Prestone Motor Oil 


Prestone motor oil, recently released 
for civilian use, is being marketed by 
National Carbon Co., Ine. It is pro- 
duced by Carbide and Carbon Chemi- 
cals Corp. As initial production neces- 
sarily is on a limited scale, marketing 
of the new oil is being restricted to 









specified areas in New York and Vir- 
ginia until manufacturing capacity is 
substantially enlarged. 

This chemically created oil resembles 
ordinary motor oil in appearance and 
feel, but permits easy engine turnover 
even at sub-zero temperatures. It is 
said to clean motors which have been 
zummed and sludged by ordinary oils 


oTher‘‘JO-BLOCK”’ 
‘Guards the Jewel 


of Accuracy 
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Get Your New Catalog of 
Johansson Gage Blocks and 
Accessories — Write Today! 


Right now, with the long-hoped-for post-war battle for business getting into 
full swing, the establishment of high standards of shop accuracy becomes all- 
important in thousands of plants. 


Don’t let the hurry of reconversion side- 
track this basic precaution. Protect the 
performance of your product—make as- 
sembly easier—provide parts interchange- 
ability—with genuine Ford Johansson 
Gage Blocks. 


Guaranteed accurate within .000002, 
-000004 or .000008 of an inch, plus or 
minus. Available in sets or individual 
blocks, with all accessories needed to 
estabiish and maintain true accuracy in 
your plant. Write for new Catalog No. 17 
today. 

Ford Motor Company, Johansson Divi- 
sion, Dept. 312, Dearborn, Michigan. 


Jo 


jon 


GAGE 
BLOCKS 

















to the point where efficiency is lowered. 
The sludge, gum and varnish remain 
dissolved in solution and drain out when 
oil is changed. 

“Prestone” motor oil is wax-free. The 
A.S.T.M. flash point is 470 F. .The 
A.S.T.M. four po:nt is —40 F. 


The lubricant is characterized by. low 
change of viscosity with changes in tem- 
perature. The same year-round grade 
of “Prestone” motor oil is used for both 
summer and winter driving. While this 
non-petroleum oil does not break down 
in use, excessive gasoline dilution and 
accumulation of foreign substances 
such as road dirt make oil changes 
necessary 


Device for Checking 
Tapered and Angular Work 


The Sheffield sine bar fixture is a 
device for checking tapered and angular 
work which requires a high degree of 
dimensional accuracy. It consists of a 
serrated work surface hinged to a base 
vlate, the entire fixture being precision 
made to a tolerance of .0001 in. The 





Sheffield 5-in. sine bar and Sheffield 


visual gage 


work surface angle is set by using 
precision blocks as a reference. 

The sine bar fixture is available in 
two sizes, 5 in. and 10 in., respectively, 
between hinge center and setting bar 
center. The 5-in. fixture may be used 
on a Sheffield visual gage equipped with 
a 6-in. anvil as shown. Either size fix- 
ture is suitable for use on a surface 
plate with a height gage. 

An adjustable work stop which may 
be used on either end of the fixture, 
and an adjustable backstop usable on 
either side of the surface plate, are 
standard equipment. 

The sine bar fixtures, visual gage 
and height gage are made by the Shef- 
field Corp., Dayton, Ohio. 


(Turn to page 60, please) 
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Out of -the laborctory test tube, 
through the fury of war, RAYON 
CORD takes its place at the head 
of the list of revolutionary ad- 
vances in tire-making, 





* * * 


Rayon tires kept our Armies rolling on to Victory 
—saved many a G.L’s life on the far-flung battle- 
fields of the world. Soon you'll be rolling on 
rayon too—and what an experience you have in 
store. Tire makers*say that never will you have 
; ridden so safely, never so comfortably, never will 
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A new chapter in the history of tires 


Why Rayon Cord Tires are Better~ 
Because rayon production is entirely 
within human control, and is not sub- 
ject to fickle Nature, it can be given 
Properties of strength and uniformity 
only possible through scientific pro- 


duction. Here are some of the advantages you can 
look forward to in tires of rayon: 


GREATER SAFETY—Heat is the enemy 
of tires. Because rayon cord tires run 
cooler, and the cord actually gets 
Stronger as their temperature rises, road 
failure is greatly reduced. Reports from 
the Army and bus and truck fleet op- 


: ‘ €rators show there are fewer blowouts and road failures 
you have enjoyed so much trouble-free mileage. 


rayon cord tires 


MORE COMFORT~—Because rayon cord 
has greater strength per unit of weight, 


tires of rayon can be lighter, requiring P 


less rubber and cord. And tire men 
will tell you a lighter tire flexes easier, 


has less rolling resistance, and alto- 


gether, gives you a more comfortable tide. 
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LONGER LIFE—With heat breakdown 
reduced, rayon cord tires will give you 
Sreater mileage. How mach greater 
depends on car, driver, roads but, truth 
be told, you'll probably be riding on 
the same set of rayon cord tires as long 
as you keep your car. 

Industrial Rayon’s TYRON—A leader in the manufacture 
of rayon for tires, Industrial Rayon is proud of its Major con- 
tributions to this important development. Our Tyron, a 
ftayon cord of war-tested excellence, is produced by an ex. 
clusive Continuous Process to Provide the ultimate in uni- 
formity. To tire manufacturers this is an ideal—a cord that is 


uniform today, tomorrow, next year—spool after spool, and 
hence tire after tire, 
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RAYON COR PORATION 
Cleveland, Ohio 
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Even the Most Tricky Precision Parts 


IN QUANTITY. .. FAST 


\ wa yt 


e 





Here’s a sample of how Western’s unusual skill, 


ingenuity and vast modern screw machine facili- 
ties can solve your toughest parts problems 


These B-29 fuel injector parts are a good example of Western’s 
ability to produce truly precision work on a production basis. 
Valve body and needle are made of AMS-5610 stainless 
steel, must be ultra-smooth to defeat corrosion. Diameter of 
the valve body hole is held to .0005 for its entire length, per- 
mitted variation of concentricity between hole and seat may 
not exceed .0005 total indicator reading. Equally accurate con- 
centricity must be maintained between the triangular section 
and valve seat on the needle, a difficult job because of its 
diameter and length. Your requirements may not demand this 
aircraft-products precision, but the same skill and experience 
go into parts made to commercial standards, so you’ll find 
satisfaction in Western service—send your inquiries today. 


Western service is complete, with capacity for turning bar stock 
ranging in diameter from wire size up to 45°” round, plus... all 
the equipment necessary for performing secondary and finishing 
operations including precision grinding, heat-treating and pentrating. 


a _hireraft Products Division nm 












Western Automatic 


Machine Screw Company 
724 Lake Ave., Elyria, O. 


Precision Parts and Assemblies Since 1873 












Fuller Brings Out New 
Heavy-Duty Transmissions 


The Fuller Manufacturing Co., Kala- 
mazoo, Mich., has recently added a 
gsroup of heavy-duty transmissions to 
its line. Among these are the 10B920 
and 10A920, ten-speed units; 5A650, 
five-speed model; 3A92, three-speed 
auxiliary; and 2A92, two-speed auxili- 
ary. These models are of fairly con- 
ventional Fuller design. 

However, there is more than usual 
interest in the model 5A920 transmis- 
sion which represents advanced design 
practice in heavy duty transmissions, 
This is of five-speed type with helical 
gears for all forward ratios and with 
intermediate bearing support on both 
the mainshaft and countershaft. While 
the general features of design can be 
visualized from the cross-sectional il- 
‘ustration, the unit incorporates a num- 





Fuller model 5A920 transmission 


ber of features which bear special men- 
tion. 

All ratios, including reverse, are en- 
gaged by means of jaw clutches. The 
resulting short, quick shifts thus made 
possible are said to be particularly 
valuable in low and second gears on off- 
highway operations. The shift lever is 
clean—without latch or latch rod. Speed 
and flywheel effect of the countershaft 
have been held to a minimum to make 
shifting still easier. 

Shaft deflection has been maintained 
en the same order as in conventional 
four-speed units by the use of extra 
heavy bearings, and the cross-wall in 
the housing to reduce the span between 
bearings. The reverse idler is carried 
on solid roller bearings. 


| Variable Speed Drive 





A variable speed drive in which speed 
is controlled electronically has just been 
completed by the Submarine Signal Co. 
Boston, Mass. It is being mark ceted 
under the name of Servotron. 

This variable speed drive operates on 
alternating current and through an 
electronic controller runs a direct cul 
rent motor at speeds which are infin- 
itely variable within the motor’s speed 
and load capacity. It is said to main- 
tain uniform torque over the entire 
speed range. 


(Turn to page 63, please) 
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Truly compressible 
and-synthetic-rubber gasket 
permits rigid metal-to-metal 
assembly, seals light oil. 


Solve difficult gasket problems 
in less time, at lower cost 





cork- 





























Resilient, sulphur-free, cork- 
and-synthetic-rubber gasket 
seals oil-filled switch cover; 
compresses without sideflow. 




















Synthetic rubber washer seals 
drain cock under light spring 
pressure; assembled over flange; 
withstands oils, aromatic fuels. 


... with Armstrong’s stock sealing materials 


SEND FOR FREE BOOKLET. For descrip- 
tions of Armstrong's Sealing Materials, see 

t's File for Product Designers. Or 
write us for your copy of the free booklet, 
Gaskets, Packings, and Seals.” Address 
Armstrong Cork Company, Gaskets and 
ackings Department, 1512 Arch Street, 
ancaster, Pennsylvania. 


You'll get faster, more economical solutions to your low and medium tem- 
perature gasketing problems at Armstrong. Here you may choose from more than 
50 scientifically formulated, resilient sealing materials. Each one is designed to 
meet a specific class of problems exactly. Thus, in most cases, a stock material from 
Armstrong will handle your job . . . without delay or costly, special compounding. 

You may draw freely upon our store of technical knowledge and practical field 
experience because, in the past 33 years, we've solved practically every conceivable 
type of sealing problem where temperatures range from minus 70° F. to plus 300° F. 
For concrete and unbiased help, call, write, or wire the Armstrong office near you. 
Or send us working drawings and details. No obligation, of course. 

You can order Armstrong’s specialized materials in roll goods, ribbon, or 
tapes . . . in sheets or strips . . . extruded rings . . . or molded shapes . . . 
well as in die-cut pieces. For same-day service on special die-cut gaskets, 
check with your near-by gasket cutter. Many leading cutters now stock 
Armstrong’s Sealing Materials. 


ARMSTRONG ’S GASKETS . PACKINGS . SEALS 


Cork Compositions . . 


December 15, 1945 


. Synthetic Rubber Compounds . 


.. Cork-and-Synthetic-Rubber Compositions ... 


Fiber Sheet Packings ... Rag Felt Papers 
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ACID CLEANING 
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ADVANTAGES: 
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; ? PENNSALT 
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1, As a pickling bath concentrate in metal finishing shops. 


2. As an acid cleaner for removing water scales from feed lines, boilers and a variety of 


industrial equipment. 


1. METAL SURFACE PROTECTION: This 
carefully manufactured compound is 
known to give high protection to ferrous 
metal surfaces. The danger of over-pick- 
ling, pitting and high hydrogen absorp- 
tion will be minimized. 


2. REDUCES ACID CONSUMPTION: Com- 
pared to an uninhibited acid, Pennsalt 
PM-90 reduces acid consumption since 
the acid cleaner is consumed principally in 
the removal of rust and- scale and not in 


attacking the base metal. 













NAME 


necrleneieeet, 


SPECIAL CHEMICALS DIVISION 
PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. AAI-12, 1000 Widener Building, Philadelphia 7, Pa. 


Kindly send me complete information on Pennsalt PM-90 
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3. IMPROVED WORKING CONDITIONS: 
Acid fuming is controlled, thus contribut- 
ing to better working conditions in the 
plant. 


4. CONVENIENCE: Furnished in liquid 
form ...can be used either directly from 
the original container or diluted as much 
as one part Pennsalt PM-90 to four parts 
of water. The dilution range will be gov- 
erned by the speed of cleaning necessary 


as well as requirements of the particu- 
lar operation. 


PENNSALT PM-90 is packaged in returnable 13 gallon glass carboys containing 115 Ib. net. For large con- 
sumption, Pennsalt PM-90 is also supplied in tank cars of 4,000 gallons each. 


SPECIAL CHEMICALS DIVISION 


PENNSYLVANIA SALT 


MAN 


F TURING C PANY 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
NEW YORK « CHICAGO « ST. LOUIS « PITTSBURGH ¢ CINCINNATI « MINNEAPOUS 


WYANDOTTE « TACOMA 










SPECIAL CHEMICALS DIVISION PRODUCTS 


Acid, Alkali and Solven! 


Acid, Alkali, and Solvent-proof Cements - 
Emulsion Type Cleaners - Paint Strippers -. Pickling Agents - Rust Inhibitor 
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The Servotron will also have instan- 
taneous dynamic braking and instant 
reversal without speed overrun. Within 
the coming year it is expected that a 
complete line of drives from 1/50 hp to 
5 hp will be available. Larger units 
also are being developed. 


Cable and Pipe Locator 
Combined with Tester 


Combination of factors for the precise 
location and depth of buried pipe and 
cable, with the Stewart cable tester is 
an improvement announced by W. C. 
Dillon & Co., Inc., Chicago, Ill. The 
new product is called The Stewart cable 
tester and locator combined. 

To the location of shorts, crosses, 
grounds, and wet spots the new instru- 





Stewart cable tester and locator 


ment now adds finding ability of most 
practicable service. It tells just where 
cable or pipe is buried, and just how 
deep. It finds old cable or pipe laid 
many years ago on which installation 
records have been lost or forgotten. It 
locates the exact path of cable or pipe 
to or from buildings; finds position of 
a water main in street or alley; has a 
lamp circuit for checking all connec- 
tions after test has been set up. 


Soldering Irons for 
Industrial Use 


_ An improved line of industrial solder- 
ing irons has been brought out by the 
General Electric Co. Ranging from 75 
to 300 watts in size and available with 
tips from % to 1% in. in diameter, the 
new irons are designed primarily for 
Severe and exacting soldering opera- 
tions in industrial plants where fast, 
¢ontinuous soldering is required. They 
are also very suitable for light, medium, 
and heavy intermittent soldering. 







GE industrial soldering irons 


December 15, 1945 





A feature of these irons is their 
quick recovery and high reserve-heat 
capacity, which permit soldering as fast 
and continuously as the character of 
the work allows. Another feature is 
the use in these irons of calorized (sur- 
face-alloyed with aluminum) copper 
and 18-8 stainless steel for all parts 
subjected to high temperatures). The 
heating units can be easily replaced, 
since only one connection must be un- 
soldered in order to slip a new unit into 
place. The chisel-shaped copper tips 
are also calorized, which retards cor- 
rosion, facilitates easy renewal, and 
permits the tip threads from “freezing” 
to the tip holders. The irons are also 





furnished with Ironclad copper tips. 
The working ends of these tips are sur- 
faced with iron which will not amalga- 
mate with the tin in the solder. 


Parts Cleaning Systems 
for Industrial Plants 


Gray-Mills Co., Evanston, IIl., pre- 
sents three new parts cleaning systems 
for industrial plants. 

Model H-71 is a general utility unit 
—successor to Gray-Mills Model P-70. 
The new unit incorporates a centrifugai 
pump which is used for hose-cleaning 
parts and for agitating the fluid to ac- 


(Turn to page 64, please) 








HERBRAND 
DROP FORGINGS 


—any size or shape 








| up to 200 Ibs. 














Herbrand Forgings possess an enduring, inbuilt 
stamina because they are scientifically heat treated 
by definite process in the latest automatic electri- 
cally controlled furnaces where constant tempera- 
tures and exact regulation give positive results. 
You are assured forgings free from defects. ..Your 
inquiries are solicited. 


THE HERBRAND CORPORATION °¢ Fremont, Ohio 


“Drop-Forged Tools Since 1881 
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celerate the cleaning of either large 
parts or small parts cleaned in baskets. 
A means for air agitation is provided. 
A safety device causes the cover to 
close automatically in case of fire. The 





Mills Co. supplies for cleaning carbu- 
retors, fuel pumps, ete. 

These units are used for cleaning 
automotive and aviation parts, machine 
parts, and for cleaning dies and tools, 


overall size of this model is 38 in. long, 
34% in. high, and 21 in. wide. 

Model J-75 is 60 in. long, 34% in. 
wide, and 33% in. high. It is equipped 
with a high volume, high pressure ro- 
tary pumping unit for hose-cleaning 


as well as appliance parts. 
Small Machine for 


Cleaning Metal Parts 
The Magnus Chemical Co., Inc., Gar- 





Gray-Mills parts cleaning units 





motor blocks and other large parts. The The smallest of the three, Model L-73, W00d, N. J., is introducing a new small a 
pumping unit is portable and may be is 21 in. wide, 21 in. long, and 34% in, Machine for cleaning metal parts in = 
used as a general purpose transfer high. Being on castors, it is easily Production. It is especially suited for +o 20 
pump for solvents, oils, etc. This portable. It is frequently used with ™etal working shops whose volume of oy 
model is also equipped for agitating the a special fast-acting type of solvent, Parts to be cleaned does not warrant “ ul 
fluid by means of air or pump. such as Speed-Agitene, which Gray- the installation of fully automatic clean- f°” 
ing equipment. =e 





The Magnus Aja-Dip, Jr. cleaning To 
machine is used in metal working plants 


"WORK 
MANIPULATORS” 




















the s 
for the complete removal of cutting oil whicl 
and chips, buffing compounds, smut, Boomp 


abrasives or any other deposits result- 
ing from stamping, drawing, cutting, : 


Ride on NOPAK Air Hoists grinding, burnishing or other opera- work 
tions. Parts are handled in batches Boping 
ENABLE WOMEN OPERATORS 10 | of = to = lb, depending upon the Bang - 
model of the machine. One full batch 1di 
HANDLE HEAVY FORGINGS EASILY of parts can be handled every two or vs 
60 of these Work Manipulators, built by Engineer- three minutes. The Magnus Aja-Dip, time 
ing Products Co., Los Angeles, Calif., served to Jr. cleans by agitation. The parts to parec 
speed up rocket production for the Navy, at the be cleaned are vigorously agitated up 


Rheem Mig. Co., Las Vegas, Nev. 


The Work Manipulator consists of a swivel-action, 
clamping device mounted in a jaw-like frame and 
attached to the piston rod of a NOPAK AIR HOIST 
suspended from an overhead trolley. The hoist 
consists of a NOPAK Model E Air Cylinder, 2” 
in diameter with 30” stroke. A %” NOPAK 4-Way 
Valve, equipped with cross bar and pull chains 
with spring return to vertical shut-off, is mounted 
directly on the cylinder. 








ables the operator to swing them into proper posi- 
tion for each succeeding operation. The pictures 
may suggest similar time and labor saving uses 
for a NOPAK Air Hoist in your production or 
assembly operations. 


The air-powered hoist raises the forgings and en- 




















Magnus Aja-Dip, Jr. cleaning longe 

GALLAND-HENNING MFG. CO. machine dueti 

2774 S. 31st Street Milwaukee 7, Wis. to gi 

and down, 72 times a min, in the clean- a 

ing solution. This agitation, plus the leomp 

action of the cleaning solution, “shears” |} word, 

the deposits from all surfaces of the [@der, 

parts. of th 

| The new machine can be used with fgincen 

| any type cleaning compound, alkaline, agem 

| petroleum spirits, emulsifying agents utiliz 

and chlorinated solvents. It may be .~ 

used with hot or cold solutions. Iff font? 

heated, heating may be by either elec-f whiel 

tricity or gas. Mbe do 

The Magnus Aja-Dip, Jr. is available f¥typic: 

in two sizes, No. 0 and No. 00. Either (jour ; 

— ; of the two models can be supplied with fjture | 

4 Seen ae built-in rinse compartments which may ag 
nipulator. also have the agitation feature, if de ino 
2 ort sired. time 
<_< Signal Lights for Passenger —_—f}'200 
? a sunits 
ar pee and Commercial Vehicles Bhour: 
before lowering. wate The Teleoptic Company of Racine pat t] 
4 Forging being se. A LVE AY AN D Cc YL IN D E RS Wis., is featuring four types of heavy § ope 
peatten. DESIGNED for AIR and HYDRAULIC SERVICE “%*¥ Jamps to meet the rapidly incre 
A 4916-Y4-I (Turn to page 102, please) what 
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. |Wage Incentive System 

ine 

Is, Benefits Workers and Management 

(Continued from page 25) 

all assuming that the time study is cor- be done in. However, everyone worked 
‘all T-ect, the average worker, if he applies together to find the points where they 
Pos jimself, should perform the job in 10 were losing time and how they could 
of to 20 per cent less time than the stand- make it up. As a consequence, the 
7 ard indicates. The above average man eleventh unit was built in about 420 
ant Bhould perform the job in 20 to 30 per hr and the time continued downward 



















an- 


cent less time than the standard 


: requires. 
ing — To reward our men, they are paid 
ints Bihe standard time allowed. If a job 


oil 
nut, 
ult- 
ing, 
2ra- 
shes 
the 
itch 
) or 
Dip, 
3 to 
up 


which carries a standard of ten hr is 
completed in an eight-hr day, the 
worker is paid for ten hr. Some of our 
operations we keep on an individual 
worker basis, such as: hand and ma- 
chine flame cutting, flame hardening, 
and machine shop operations. In the 
welding and fitting groups, we use 
group standards on which the total 
time for all the men on the job is com- 
pared against the allowed standard. 
Thus, if the standard set on a group 
job calls for 100 hr of work and the 
Hgroup does the job in 80 hr, each of 
| the men, assuming there were four in 
ithe group, would receive one-fourth of 
ithe 20 hr saved, or five hr bonus each. 
Our incentive plan is now extended 
)so that we take in crane operators, pro- 
Hduction planning and control, material 
handlers, drafting, and even the wage 
incentive group itself. 
i We found that the installation of the 
msystem immediately showed up many 
Sdefects in our organizational set-up, 
g Which we could procrastinate no 
longer. We had to revamp our pro- 
duction control and timekeeping set-up 
to give more exacting control. The 
methods had to be outlined more spe- 
e ‘cifically. Inspection had to be more 
|» Pcomplete and more accurate. In other 
ars f§words, we had to get our house in or- 
the[§der. And in this, we think, lies one 
of the biggest advantages of a wage 
with }@imcentive system. Half-hearted man- 
line, #y28ement just can’t get by if it is to 
ents fyutilize and put into effect a wage in- 
y be centive system. 
Tf You may ask—was it worth the ef- 
elec fEtt? «We will cite a few examples 
mWhich we think point out what can 
be done and which we believe are fairly 











ean- 

















lable Fitypical of results obtained. One of 
ither #)0ur production jobs was the manufac- 
with f}ture of a Diesel engine block weldment 
may fy (See Fig. 1). This unit was for a 500 


P, 500 rpm Diesel, a 6-cylinder unit 
Weighing about 12,000 lb. The assembly 
time of the first two units was around 
1200 man-hours each. The next six 
Units tapered off to about 700 man- 
hours at the end of the eighth block. 
At this point the job was placed on 
nea standard with an allowed standard time 
reas Bf about 400 hr. The men naturally 
objected violently when told this was 

' What the good book said the job should 


f de 


acine, 


TRIES December 15. 1945 


and leveled out between 340 to 400 hr 
for the balance of the 30 units. In 


other words, there was a 4 to 1 reduc- 
tion over-all. Normally the ratio for 
production runs for weldments of simi- 
lar difficulty was about 2 to 1. The 
assembly time progress chart (Fig. 2) 
gives the time reduction for the C-3 
engine case and cover. 

At least part of our gain then must 
have been attributable to the fact that 
the men had an incentive for which to 
work. Having an incentive puts more 
emphasis on methods improvement, and 
the ways and means of doing a job. 
There have been since many other 
jobs which have been even more 
astonishing to us in the results ob- 
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%& OVER A MILLION AUBURN CLUTCHES IN SERVICE 


AUBURN MANUFACTURING COMPANY 
AUBURN, INDIANA, U.S.A. 


DIVISION OF ATWOOD VACUUM MACHINE COMPANY, ROCKFORD, ILLINOIS 
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tained. We fabricate large 21-top | 
duction gear housings for 8500 hp sh 
propulsion units, Seven men are y 
assembling one such unit per yw 
where before it required about 25 ny 
Before placing this job on standay 
the time per unit had leveled out 
about 40 per cent over our time st 
ied standard. Now the men avers 
about 40 per cent bonus or they q 
performing 40 per cent faster th 
the standard requires. In Fig. 3 
shown the left half of a case. 

There are some essentials to reme 
ber if you contemplate an_ incenti 
plan: 

First and foremost, be fair in wh 
you are doing. You must have { 
confidence of the men who work { 
you or your griefs will be so multipli 
that the waste of time will be great 
than the possible economies. You mu 
never cut a standard because of exed 
earnings. A standard may only 
changed if there is a change in meth 
or the use of new and different a 
fixtures, machines or equipment, 

Another essential is that the j 
must be closely controlled by the ma 
agement. All the departments mu 
be coordinated - production contr 
timekeeping, inspection, as well as 4 
the operating and other service d 
partments. 

The third essential is that your al 
ords must be accurate. The time stui 
ies must be complete and fair. 

The observance of these essentials 
not a positive guarantee but is the 4 
sence of a workable wage incenti 
plan. By the very fact that you mu 
have accurate data on everything y 
undertake is in itself very effective 
getting your business in good shape. 

We are crusading for a greater a 
ceptance of wage incentives throug 
out industry because we feel that wh¢ 
times return to normal, we must al 
return to a more sane way of rewar 
ing the man on the job for his tin 
and effort. While all men are creat 
equal—all men working on the san 
job are not worth $1.50 per hour. o 
man should be paid for the addition} . 
effort and skill and application he giv 
above what we can normally expect} Y 
get. Here lies the difference betweq fr 
pay and earnings. We all agree ; ¢ 
there is a basic value for all jobs 4 
this we can define as pay. Earnin| 
are that extra value which a man JY @ 
tifies through productivity. fe 

We feel that a complete wage inc & 
tive system provides an — 
board from which to contro] the m 
complicated machinery in any play 
It will tell us how long a job show 
take, how well the man is producl 
serving, or supervising, how the ™ 
chine is producing, and whether or ™ 
the plant can compete with others 
a given item. It controls the earnim 
of the man in a fair manner with 
limits. How we interpret and utili 
the information presented can "a 
mine the success or failure of * 
organization. 
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HAVE YOU A TOUGH PROBLEM? 


Many a man has saved a lot of money and 
worry by querying us about **dag’® Colloidal 
Graphite. Maybe we can help you. Why not 
write us today? 


*‘Dag’’ products are versatile. Dispersed in 
numerous liquids, they're doing a good job over 
a wide range of industry for regular production. 


Some “dag’’ suspensions, hitherto not 





available, were developed dur- 
ing the war. Available for 
you now, they broaden the use- 
fulness of already broadly used 
“‘dag’’ colloidal graphite. You 
too may save yourself worry 
and money by writing today 
for full information about the 
“dag” family of dispersions. 


colloidal 
graphite 


graph 
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} ACHESON COLLOIDS CORPORATION 


Port Huron, Michigan 


December ] 5, 1945 
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8 ACHESON COLLOIDS CORPORATION IuLoo amr 

¢ PORT HURON, MICHIGAN DEPT. M-1 ‘ 

@ Please send me, without obligation, a copy of each of the bulletins checked: : 

No. 430 [_| NAME ALE f 

g No. 440 L] POSITION ; 

No. 421 [_] Firm i 

g No. 422 [] A0ORESS ‘ 
; ae eee ee 

. No. 423 [_] ZONE Ne —— ' 

OUR PRESENT OIL SUPPLIER IS E 

y No. 431 ( ¢ ; 
(Lubricants containing **dag” colloidal graphite are 

' No. 432 O available from major oil companies.) ‘ 

Low aeeeee OS Oe Ok 0 Ob bee 0 ene ee Es te 





Versatile **dag’’ dispersions can 
help you with problems like these: 


@ Dry Film Lubrication 
(Bomb Racks) 


@ Thread Lubrication 
(Adapters on Hydraulic Lines) 


@ Piston Scuffing During Run-In 


@ Reinforcing Low Tem- 
perature Lubricants 


@ Shielding Electronic 
Devices 





This new literature on **dlag” colloidal graphite is yours for the asking: 
430 





A general booklet on the story of **dag’® colloi- 
dal graphite. 12 pages profusely illustrated. 


A complete list of *“*dag’’ colloidal graphite dis- 
persions with applications. 

dag’ colloidal graphite for ASSEMBLING AND 
RUNNING-IN ENGINES AND MACHINERY. 

“gag” «colloidal graphite as a PARTING COM- 
POUND. 


dag’? colloidal graphite as a HIGH TEMPERA- 
TURE LUBRICANT. 


EE 


alls 
Ny] | 
|) | 


431 Saag’? colloidal graphite for IMPREGNATION 
AND SURFACE COATINGS. 
432 “dag”? colloidal graphite in the FIELD OF ELEC- 


TRONICS. 




















When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 










ome = en ee 


69 























Lu br 1 Ca nt ~ (Continued from page 29) 





















































200 T T T T ' 
of these new silicones, DC 710, shows Wiser ve Tune, 660 grom coe | | 
less wear up to 2000 gr load than SAE ; 150 tant enced ei ated 
10 petroleum oil, but about twice as wn | 
much wear at 3000 gr load. However, : = a S r= 
Fig. 2 shows that at 1500 gr load, DC si bores om 8 00 4 ; 
710 produces considerably less wear ning time and = | | 
than the petroleum oil at all running wear for silicone £ | 
times up to 16 hr. The tentative con- fluids and petro- sf oveurn ON Leen = | 
clusion to be drawn from these results leum oil. z = --=- , «# | 
is that DC 710 is better than petroleum o ke DC 710 | a ip 
oil for steel-to-brass lubrication at mod- : iemuien . in ii : | 
erate loads, but is less effective than 
petroleum oi] at loads approaching the J 








~ : > extreme-pressure range. In other testi 

, = using a soft steel strip, DC 710 seem# 

A Variely \ to be equivalent to petroleum oil of 
} ° ° : 

TIONS a about the same viscosity. ' 

ING he Many grease problems are causef, 

f SHEAR The . by the tendency of the oils used if 
0 M ACHINE. a greases to evaporate or oxidize, resultf 
ONE RO 4 ey ing in eventual hardening or caking of 

the grease. Since silicone fluids arf 
definitely superior in volatility charac 
teristics and oxidation resistance, man 
tests have been run to develop a silicone 
grease for high temperature applica. 
tions. The volatility of the silicone} 
greases at 175 C is less than five perf 
cent in 40 hr, while the petroleum) 
greases lost from one-third to one-halff 
of their original weight. After 40 hr 
exposure at 175 C, a crust had formedp 
over the surface of the petroleum 
greases, while the silicone greases werd 
still soft and serviceable. The resulty 
of these tests and of operating resul 
obtained to date in ball bearings indi 
cate that silicone greases have a logical 
application in the permanent lubrica 
anaes tion of ball bearings. Sealed ball bear 
ings, with no provision for relubrica 

tion, are receiving increased attentio} 


@) RAD// 
CIRCLES a K l / N G , because of their obvious operating adj 
ROTARY SHEARS t= alll vantages, and the use of silicon 
‘ greases should greatly increase the ser 
coitus 8 "B FL ONG “7 vice life of such units. 
' WITHOUT 


| 7 CUTTING IN ° 
| = ae Wherever Metal Cutting Must be Done 
YOGGLES & OFFSETS Quickly and Accurately, their Use 


| Speeds Production ‘ 
























1. CUTS STRAIGHT LINES 

2. CUTS RINGS—SMALL OR LARGE 

3. CUTS CIRCLES 

4. MAKES FLANGES 

5. CUTS INSIDE HOLES 
Without Cuttings-in from Edges 

6. CUTS JOGGLES & OFFSETS 

7. CUTS ODD SHAPES 

8. BEVELS OF ANY ANGLE 

. CUTS REVERSE CURVES 

0. BEADS & U’S 


DOES ALL THIS 
WORK FOR YOU 


Pp, 


CUTS STRAIGHT LINES 


S | @ curs RINGS-SMALL 











Aviation Lubricating Oils 
By B. M. Berry and F. S. Rollins, | 


California Research Corp. 


Dverrs the past ten years, and palj 

ticularly the war years, a raplj 
increase has occurred in the power 0Uy 
put of aviation engines and the trety 
is still upward. Limiting factors ! 





@ “U7S 000 snares 


4a@0@ and Clips Costs 


ST eet §=Advantages the use of KLING 
Rotary Shears afford in peace- 

time, as during high-pressure “ai 

war time demands, speak for Sen 













: | 
e Butiest 9d ; 

themselves. Saving of floor which! Ne Y for the recent past have been valve ¢00 

|@ 4eaos & us space, and low cost of opera- kuin gabnmy ing, spark plug insulation, cylinder a” 


i . ° t s : sorati 

| Smut tion, are other factors which ein eu waty head cooling, and oil deterior oe 

cD make them the preferred shear copy ia, know ®nd sludging. The problem of oil = ‘ 
. ! be m tion becomes more important with e 





| 4 + rea, "ro, le m x 

ALL WITH ; for metal cutting operations. — "Aag,e” advance in power output, for the sae 

. ° tion of the lubricating oil in a moa 

\ PRECISION KLING Bros. Engineering Works aviation engine is not only the lubrie 
1318-A5 NORTH KOSTNER AVE., CHICAGO 51, ILL. tion of bearing surfaces, but — 
EXPORT DEPT. 1111 So. Ferry Bldg., New York 4, N.Y. added burden of cooling the Pl 


and other engine parts. Satisfacto 
(Turn to page 74, please) 
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AUTOMOTIVE CAST IRON 
CLUTCH DRUM MEASURES 
6%” IN DIAMETER 


The clutch drum illustrated is another 
difficult machining job which was ac- 
complished on the New Britain Model 
16 Chucking Machine. Nineteen oper- 
ations are performed to turn this rough 
6% |b. casting down to a 3% Ib. fin- 
ished part in 37 seconds... 97 pieces 
per hour. This clutch drum is typical of 
innumerable “problem” parts which ~- 
can readily be turned out on New 
Britains, with speed, accuracy and 
economy. Should you be contemplating 
the purchase of new or surplus machine 
tools or require advice in retooling, plan 
to consult with your nearby New Britain 
Sales-Engineer . . . Inquiries received 
direct will be given prompt attention. 


FRONT VIEW 
Entirely open end construction pro- 
vides accessibility for simplified 


chucking, cutting tool and attach- 
ment set-up. 


REAR VIEW 


Wide open end construction pro- 
vides extra large chip space... 
accessibility from three sides and 
from above that permits excellent 
visability and easy tool adjustment. 


automatic bar machines up to 24” capacity. Also a wide range of four, six 
and eight multiple spindle automatic chucking machines up to 12” capacity. 


y) ~ Lc one . . 2 
ge ccember 15, 1945 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 73 











performance, therefore, requires lubri- ring belt, and under the piston head There are indications that improv, 
cating oils with a high degree of oxida- as well as lacquer and sludge deposits ments in mineral oils by means of 
tion resistance and the ability to of all types in the crankcases, power special refining and selection of specig 
minimize deposits of gum, carbon and and auxiliary sections. Of the various stocks may be approaching a limit. Thy 
sludge. other items considered, operational rust field of detergent-type compounded jj y 
The need for improved service per- prevention is of most concern at pres- for aviation service is relatively ney 
formance of aviation oils is reflected ent. Wear reduction is of particular although there is an extensive bac, 
in the extensive research work in the interest in one case due to ring feather- ground of experience in heavy du 
laboratories of the petroleum com- ing at high specific output. oils for ground vehicles. Aviation sey 
panies, engine manufacturers, commer- In considering the various improve- vice is a heavy duty service, but hoy 
cial airlines and special groups. In ments desired, commercial operators ever, the higher operating temper, 
a survey of operators and engine manu- are thinking in terms of reliability, tures, highly leaded fuels, richer mix 
facturers, it was found that oil deter- increased overhaul periods, and im- ture ratios, and scavenging type , 
gency was either the first or second proved mechanical condition. Engine lubricating oil systems differ from th 
choice of desired properties of the designers are considering these same more familiar heavy duty field. Th 
majority. Under this heading is in- qualities as well as increased output, qualities required of satisfactory 9 
cluded deposits on the piston skirt, greater efficiency and reduced weight. are the same for both types of se 
=o vices and the use of inferior oils « 
sults in much the same types of diff 
culties. ‘ 


It was found desirable in laboratoy 
tests to use a Wisconsin one-cyliné 
air cooled engine, a Coperative Un 
versal engine equipped with a Wrigi 
G-200 engine cylinder assembly and 
Menasco multi-cylinder, air cook 
aviation engine. Each engine was 0 
erated under conditions which stress 
one or more desired properties, and oil 
of known service performances wer 

9 used as a means of determining th 

4 (4 Ve (J) significance of the results obtained 

The criteria used for evaluating peg 
formance characteristics were the typé 


‘ ar and extent of deposits in all parts of 
For Producing Brushed or Satin Finish, the engine, ring and cylinder wear, ani 


. . condition of the used oil. In the large 
Removing Tool Marks, Flashes and Pitts. siiiiinn, eauiiiiin dels deceit an 


copper lead bearing corrosion were als 
measured. In addition, bench tes 
were run to determine corrosivenes 
towards various metals, resistance tf 
oxidation at different temperatureg 








MCALEER GREASELESS composition can have 
an important future in your finishing plans. 








Unsurpassed for producing satin, Butler or and ability to maintain an oil film 4 
Colonial finishes on base metals or plated elevated temperatures. 
parts. Prime favorite for removing tool marks, voma the early “ay peteg a 

: : : componded aviation oils, it was foun 
flashes, yo and other surface imperfections. ek sien ath en cent 
And that’s not all—when used on a flexible heavy duty truck and bus service dj 
buff, it completely finishes irregular contours not always function satisfactorily 
and recesses, quickly, easily, cleanly, free -of aviation engines. In testing aviatitg | 





oils, it was noted that the compound 
oil was superior from the standpoil 
of piston deposits and was the onl 
one which prevented ring sticking. } 
is evident therefore that engine pep 
formance could not be predicted frog 
the physical properties. While rij 
sticking is not as serious a probley 
as it was prior to the general adoptio 
of wedge type compression rings, it 

a problem which appears to be mof 
serious with increased power outpuy 
and the inclusion of good anti-rilf 
sticking qualities in an aviation oil f 
desirable. 

Further tests were conducted wi! 
uncompounded and compounded oils | 
Pratt and Whitney R-1830 engines 2! 
Ds in training planes of one of the mal? 

“Yd airlines. These tests were conduct 

AS under conditions that were much mo 

q severe than normal commercial ope! 
tion. Upon examination of piste 
from the R-1830 engine it was fou" 
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that each had approximately equal 
areas rubbed free of deposits, but the 
deposits of the uncompounded oil were 
heavy and granular while those of the 
compounded oil consisted only of 


lacquer. The laboratory tests also 
showed that the operating time could 
be extended several hundred per cent 
with the compounded oil before operat- 
ing trouble was encountered. 


Performance Testing of Wheel-Bearing Lubricants 


Report on Grease Projects by Coordinating Lubricants 
Research Committee of Coordinating Research Council, Inc. 


By E. W. Adams 
Standard Oil Co. (Indiana) 


" WAS recognized that various ap- 


paratus more or less complicated, 
had long been in use by the manufac- 
turers of wheel bearing greases for 


evaluation of their respective prod- 
ucts. It seemed desirable, in this case 
to select a sirhple and relatively inex- 
pensive type of test machine that could 
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Twenty-nine years of intensive braking study, continuing engineering and 


diligent research . . 


. all this has ably qualified us to produce precision- 


machined moulded brake lining, segments and blocks to meet most exacting 
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hundreds of thousands. 


Pioneers in advanced production techniques, Grizzly long ago learned the 


importance of producing the best product, most economically . . 


. that's 


why Grizzly is known as “the finest product of the Brake Lining Industry.” 


Your copy of “Building UP to a Name” is ready for 
you. Write for this instructive photographic record 
of modern brake lining manufacture. 


Grizzly Manufacturing Company, Paulding, Ohio 
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be made available to all suppliers and 
which would give a reliable indication 
of service characteristics, applicable 4o 
greases covered by the current items of 
U. S. Army Specification 2-108. Grease 
of good and bad service behavior were 
employed as a basis for evaluation of 
the test mechanism. 

The tester consists of a front wheel 
hub fitted with 1933 Ford races and 
bearings, and is driven at 430 rpm 
(equivalent to 40 mph) by means of 
a V-belt and motor encased in an in- 
sulated removable hood. Means for 
thermostatically controlling the tem- 
perature has been built into the base of 
the device to make it completely self 
contained. A fan on the motor shaft 
circulates air over the heaters and hub, 
The regular grease retainer is not used 
and in its place is a ring for catching 
any grease which leaks from the inner 
end of the hub. This is removable ani 
provides a method of determining the 
grease loss: This grease catching ring 
slips over the spindle and is held in 
place by a large bearing. The regular 
grease retainer is not used because it 
is desirable in a laboratory test to 
accelerate any leakage which may occur 
and also defective retainers are found 
in actual service. 

A total of 90 grams of grease are 
used for each test. The bearings are 
carefully packed by hand with approxi- 
mately five grams of grease (about 
two and three grams in the smaller 
and larger bearings, respectively) and 
the balance is placed in a _ uniform 
layer on the inside of the hub. A very 
thin film of grease is applied to the 
outer races contained in the hub. The 
leakage cup is placed in position on 
the large or inner bearings, packed 
with the grease being tested, is next 
placed in its proper position on the 
spindle. The wheel and outer or small 
bearing are then put on, followed by 
the loose fitting retainer washer and 
the castellated nut for holding the 
wheel assembly in place. The assembly 
is tightened until the wheel ceases to 
coast when spun by hand and the 
castellated nut is then slacked off until 
the wheel rotates quite freely without 
end play. The hub is then locked in 
place by insertion of the cotter pin. 
After the hub cap is screwed on, the 
V-belt is finally put into place and 
the cover closed. The motor and both 
heaters are then turned on. The tem- 
perature of the spindle is brought to 
and maintained at a temperature of 
220 F. Each test is run for six hours, 
and in case of questionable results, 4 
second run of 16 hours duration can 
be made. 

As a result of these tests, the Ord- 
nance Department now has under cor- 
sideration as a revision to U. S. Army 
Specification 2-108A, the inclusion of 
the following criteria to be used for 
the evaluation of the grease at the end 
of the six-hour running period: F 

1. The apparatus, immediately at tne 
conclusion of the test, is dismantled 
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Photograph courtesy of Curtiss-Wright Corporation, Propeller Division 


@ Day after day, through peak periods of aircraft production, 
tons of aluminum sheet and die castings have been prepared for 
further processing or inspection by vapor degreasing. PERM-A-CLOR 
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solvent stability is essential—specify PERM-A-CLOR. 
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and the wheel inclined upon the bench, 
resting upon the edge of the Pulley 
and outer hub. Flowage of grease 
form the hub shall not, per se, bg 
cause for rejection, so long as the ma. 
terial is still of grease consistency, 
However, abnormal loss of grease cop. 
sistency to the extent of becoming quite I 
thin or “puddling” shall be cause for 
rejection. 

2. Abnormal change of grease strue. 
ture from the original shall be caus 
for rejection. 

3. Leakage in excess of 10 grams 
(11 per cent) of grease and/or oil 
into the grease retainer at the back 
of the hub shall be cause for rejection, 

4, Any adherent deposit of varnish, 
gum, or lacquer-like nature upon ¢h 
bearings or races which is in evidene 
after slushing for two minutes at room 
temperature in naphtha for remoy 
of the grease film shall be cause fe 
rejection. 

This test, as proposed, is fair 
liberal. Many of us believe, in co 
trast to the 10 grams allowable, thaf 
no leakage from the inner bearing 
should be tolerated. Some feel that 
migration of grease to the front of the 
hub is bad. Others would go further 
and consider unsatisfactory not only 
greases that “puddle” or flow as liquid 
from the hub upon dismantling, but 
also those that slump from the hub 
in a mass which is still of grease con 
sistency. However, the test as at pres 
ent agreed upon will in the meantime 
eliminate inferior wheel bearing lubri- 
cants. If conscientiously employed by 
suppliers it is believed that the aver 
age quality of wheel bearing greases 
will be markedly improved. 




















Fk ul e | ~ (Continued 
ae from page 30) 

On the other hand, fuel composition 
does affect the flame speed, and if the 
fuel is not completely burned before 
it has passed the turbine or even the 
tail pipe, the efficiency of the engine 
will be lowered. In addition, inter 
mediate combustion products are a: 
ways likely to be chilled on cold walls 
and form deposits which restrict heat 
flow through the wall. The carbon-hy- 
drogen ratio is an important fuel prop 
erty in deposit formation. The degre 
of importance will depend upon the 
geometrical arrangement of the com 
bustion chamber, temperatures of the 
walls, speed and turbulence of the aif 
streams, and rate of mixing and 
vaporization of the fuel. Thus engine 
design will largely determine the pe 
missible limits. 

The volatility of a fuel will also have 
considerable influence on the formé 
tion of combustion chamber deposit 
since non-vaporized fuel tends © 
polymerize or crack to solid materiale 
The gas turbine can use heavier fuels 
because the fuel can be atomized undef 


(Turn to page 82, please) 
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pressure and sprayed into an air 
stream already heated by compression. 

In gas turbine engines also, economy 
means using the fuel with the highest 
possible Btu content. But whereas in 
propeller-driven airplanes weight is 
always at a premium and space for 
fuel is amply available in the wings, 
the very thin wing profiles for high 
speed jet-propelled planes offer no 
space for fuel, and the premium may 
shift from weight to space. In that 
case the fuel should have a high Btu 
content per gallon, rather than per 
pound. As Table 1 shows, this would 
make a very different type of fuel 
component desirable. 

Fuel cost may constitute 10 or more 





per cent of the total expense of an air- 


line, and will therefore influence the 


direction of future developments. Fuel 
costs unfortunately cannot be predicted 


at this time, but it is certain that up. 
der normal conditions no fuel will pe 
offered at a price lower than that which 
it can command in some other field, 


Productivity Creates Jobs 


(Continued from page 17) 


to the greatest possible extent, there 
will not be enough jobs to go around. 
It is exactly on this point that we 
arrive at a head-on conflict between in- 
dustry’s concept of creating jobs, and 
labor’s concept of creating jobs. Labor’s 
idea is that by limiting productivity, 
more jobs can be maintained. Indus- 
try’s idea is that by increasing pro- 
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ductivity, not only can more jobs be 
maintained, but more jobs created, 

In this connection, it is rather inter. 
esting to look for a moment at what 
has been happening in Russia. The left 
wing of organized labor in the United 
States has often expressed a strong 
leaning toward the Russian system of 
regimentation, as contrasted to the 
American system of competition. But 
in Russia today, workers in most cases 
are paid on the basis of productivity 
per hour. The incentive system, which 
is so generally objected to by organized 
labor in this country, is for the most 
part in full effect today throughout 
Russian factories. Furthermore, the 
rewards for increasing output are on 
an accelerated basis. The more a 
worker exceeds his standard, the larger 
is the premium he gets. 

It is certainly a paradox when Rus- 


sia, under a system of regimentation, ff 


accepts and utilizes the principle of 
maximum productivity, while in Amer- 
ica, where the preservation of our 


economy depends, in my opinion, upon 


the acceptance of that principle, or- 
ganized labor is proceeding in exactly 
the opposite direction. Hourly rates 
are not a fair measure for compensation 
under our volume-production system. 
We should work out some method where, 
by mutual agreement, men’s pay should 
be determined more by their output and 
less by their time-clock records. 


ber of jobs we must have to maintain 
the necessary employment levels. 

And that leads directly to the matter 
of job security wherein lies another of 


the fallacies which are being encour: fj 


aged by the labor unions. If competi- 


tion is the foundation of job creation, f 


and productivity is the key to competi- 


tion, it follows that the man who does j 


not produce is no more entitled to job 
security than the company which fails 
to produce a better product at a lower 
price is to economic survival. If every 
employee, whether he is an efficient 


worker or not, is entitled to a job, every f 


company, whether it is an efficient pro 
ducer or not, should likewise be entitled 


to a profit. The end of the road of the f 


labor union’s philosophy of job security 
is the abolition of competition, a com 
trolled economy with governmental 
regimentation. 

Industry can’t guarantee job security 
to anybody, but industry can and must 
teach the principle that productivity § 
the key to more and better jobs. 


—From an address at the annual met 
ing of N.M.T.B.A. 
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Until f 
the workers of this country get through f 
their heads that jobs depend upon pro- f 
ductivity, we are not going to make} 
proper headway in creating the num-f 
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constituent. 


=| High Strength Aluminum Alloys 


e 


(Continued from page 21) 


strength allowables for the various 
combinations of thicknesses will no 
doubt be established for Alclad 75S-T 


in the near future. 

The corrosion resistance of the Al- 
clad 75S-T is extremely good, and even 
the unanodized and umprimed bare 
sheet and extrusions are reported to 
have good corrrosion resistance. How- 
ever, it would appear advisable to ap- 
ply standard anodic and primer finishes 
to any bare sheet or extrusions. The 
Alclad sheet, on the other hand, will 
be entirely serviceable without primer 
cr paint finish. 


R303 

The R303 alloy is among the new 
high strength alloys and, like 75S ma- 
terial, zinc is also the major alloying 
In addition to approxi- 
mately 6.5 per cent zinc, this alloy also 
contains minor amounts of copper and 
magnesium and traces of manganese 
and chromium. The weight of this 
alloy is approximately 1.0 per cent 
more than the currently used 24S alloy. 
R303 is at present available in the ex- 


Ntruded form, and bare and clad sheet 


i stock. 


Listed in Table I are the mechanical 


| properties of the R303 material in both 
the annealed and hardened conditions. 
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oe sufficiently high so that high strength- 
) weight ratio designs can be made with 


s temper is ext 
atin’ per is extremely poor. 


It should be noted that these values 
are the tentative guaranteed proper- 
ties for material aged at 275 F for 
25 hr. The compression properties of 
the R303 alloy have not yet been es- 
tablished, but available data indicate 
mechanical properties are 


this material. 

The formability of this alloy is very 
good in the annealed condition; how- 
ever, as might be expected from an 
aluminum alloy having such high ten- 
sile properties, formability in the “T” 
Heating to 
the aging temperature and forming 
hot increases the formability. In the 
quenched condition (“W” temper) 
formability is quite good; up to 10 hr 
after quenching it is only slightly more 
difficult to form than the annealed 
R308, 

Fatigue and impact data on this 
alloy are practically nonexistent; how- 
ever, it is believed that these proper- 
ties for this alloy will be comparable 
to the fatigue and impact properties of 
75S aluminum alloy. The corrosion re- 
sistance in the extruded form has been 


found to be satisfactory and it is re- 
) Ported by the Reynolds Metals Co. that 


meet 


TRIES 


both the bare and clad sheet material 
“ee also have good corrosion resistance. 

t will be necessary, however, to ano- 
dize and prime the extruded stock and 
the bare sheet. 

It is of interest to evaluate the high 
coeeth aluminum alloys in order to 
reais which alloy or combination 
of alloys will result in the most effi- 
Clent structures. The manufacturing 
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processes and difficulties as well as the 
mechanical properties, must, of course, 
be given consideration and properly 
weighed if a tenable conclusion is to 
be established. Following are some of 
the more important characteristics of 
these alloys, summarized for this pur- 
pose. 

1. Since all the high-strength alumi- 
num alloys require a solution and a 
precipitation heat-treatment, there is 
no advantage in any case so far as the 
number of operations is concerned. The 
type of equipment required for these 


eperations is identical, because the 
temperatures used for the respective 
operations are in the same temperature 
range, regardless of the alley, except 
for greater temperature tolerance for 
75S type alloy. The aging time, how- 
ever, is one phase of the heat-treating 
operations where there might be an 
advantage for certain of the alloys over 
other of the high-strength alloys. In 
general, the duralumin type alloys 
(Alclad 24S-T8 series, Alclad 14S and 
R301) can be aged in the temperature 
range of 3850 F-375 F for six to 
seven hr, while the zinc bearing alloys 
(75S and R808) require approximately 


(Turn to page 86, please) 
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24 hr at 250 F-275 F to complete the 
aging operation. An interrupted aging 
procedure in use for 75S, i.e., four hr 
at 212 F, cool to room temperature plus 
eight hr at 315 F, considerably shortens 
this time and improves dimpling char- 
acteristics. At the present rate of pro- 
duction, it would be advantageous to 
design with the super-duralumin alloys 
and thus use the aging furnace equip- 
ment to the best advantage by treating 
three loads of parts each 24 hr. In 
the postwar period, however, it is 
probable that, with the one shift of 
workers which most airframe manu- 
facturers will be using, it will be pos- 
sible to treat one lot of parts, only, 


each 24 hr whether the parts require a 
6.5 or a 23.5 hr aging cycle. 

2. If extrusions instead of roll- 
formed sections can be used as stiffen- 
ers and flanges, the use of 75S and 
R303 extrusions becomes very desirable 
because of the high mechanical prop- 
erties of these alloys in this form. In 
addition to the higher properties, ex- 
trusions have the following advantages 
over the roll-formed sections: (a) The 
section properties of extrusions are 
better than rolled shapes due to the 
fact that there is more material at the 
corners and that large portions of the 
sections may be located at desired dis- 
tances from the neutral axis. (b) 
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driven product has more influence 
on the design and operation features 
than the motor itself. That is why, in 
planning for the sharp sales compe- 
tition that is ahead, more and more 
well-known manufacturers are turning 
to Lamb Electric motors. 


Our 31 years’ experience designing 
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As shown in Table III, the cost of gy. 
trusions is, on the average, 11 per cep; 
cheaper than comparable roli-forme 
sections made at CVAC. If the con. 
parison is made on roll-formed section; 
purchased from vendors, the diffey. 
ential is even greater (66 per cent) 
Extrusions, of course, must be ano. 
dized and primed, while roll-forme 
shapes made from clad materia! do no 
require any finish. An added considers. 
tion, serious perhaps, only in an emer. 
gency, that tends to offset the generally 
higher costs of the rolled shapes, is 
the greater freedom from delays in de. 
liveries when the shop is not dependent 
upon the extrusion mills. The use of 
rolled shapes, rather than extrusions 
is considered to have contributed ap. 
preciably to the production record mak 
with the B-24 series airplanes. 

3. Both the 250 F and the 375} 
aging treatments tend to bake zin 
chromate primer and paints. In gen. 
eral, the baking increases the adhesion 
and abrasion resistance of these coat- 
ings; however, it is reported that the 
coatings are somewhat brittle. If as. 
sembly aging is used for wing panels, 
it will be necessary, of course, for in- 
tegral tank sealants to withstand the 
temperature condition of the aging 
cycle used. At the present time an 
investigation is in progress to de 
termine the suitability of current satis- 
factory fuel tank sealants for the 
aging cycles recommended for the vari- 
ous super-aluminum alloys. In general, 
it has been found that most of the 
sealants decompose at both the 250 F 
and the 375 F cycles. 

4. In making efficient airplane struc-™ 
tures from the new high-strength 
aluminum alloys, the designer must} 
know whether or not the parts are to 
be artifically aged as detail parts or asf 
assemblies. This may be more clearly } 
understood by examination of Table II. 
From the data shown in this table, it 
should be readily recognized that if 
the parts to be aged as assemblies, the 
designs should, in general, consist of 
the clad 24S-T8 series of alloys and 
R301 or clad 14S, or of 75S and onl 
















































R303. This is more or less mandatory 
because the zinc bearing alloys are conf} 
siderably overaged by the 375 F aging 
cycle used for the clad 24S-T8 andf 
R301 alloys, and the copper bearingf} 
alloys in both the aged and unaged con-§ 
ditions are not affected by the 250 F 
treatment used for 75S nor by thef 
275 F treatment used for R303. Be 
cause of this latter phenomenon, it is 
possible to mix the two types or groups 
of alloys in the following manner: Ay 
of the copper bearing alloys, for & 
ample, clad 24S-T86, could be properly 
aged, then assembled in an assembly 
consisting essentially of the zinc type 
alloys and aged at 250 F for 24 hr. 
The double aging would not affect the 
properties of the clad 24S-T86 mate 
rial. Figs. 1, 2 and 3 show the effect 
of several temperatures on these alloys 
for exposures as long as 25 hr. It 
should be noted that the data presented 
in Fig. 3 apply to materials whi¢ 
(Turn to page 88, please) 
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STRIES 


National Screw 
will have them 





During the war we have produced the most complete line of aircraft 
fasteners made by one manufacturer, and we are going to stay in that 
business. 

For some time to come, the great bulk of aircraft fasteners used 
will be supplied out of surplus, but there are bound to be shortages of 
certain parts. We shall be prepared to supply these. 

In addition to standard AN and NAS parts, National Aviation 
Products include many special parts, such as carburetor studs, motor 
mounting bolts, stainless steel instrument screws, dome nuts and 
many others. 

National was officially recognized by the Air Forces for its “Quality 
Control”. We shall continue to maintain the high standards that have 


made us a principal source for aircraft fasteners. 
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An EF gas fired continuous fur- 
nace—anneals large coils of both nar- 
row and wide strip. 


Carbon Steels 


Hot or Cold Rolled 
High or Low Carbon 


Stainless, 
Non-Ferrous 


In Coils or in Continuous Strands 


Ferrous and non-ferrous strip, in coils or strands, is being annealed 
in various types of EF continuous, semi-continuous and batch type 
electric and fuel fired furnaces. 


The material as discharged is both uniform in 
finish and anneal. 


We are in position to design and build the size 
and type best adapted to your particular product, 
plant and production requirements. 

We solicit your inquiries covering production 


furnaces for handling products in any size or 
shape—no job is too large or too unusual. 


C ci@ctric rurmace &O., salem, Unio 
Bright Annealing six parallel strands . e © 
of steel strip—continuously. Han- Gas Fired, Oil Fired and 
dles any width up to 30”. Wider Electric Furnaces 


sizes also available. 





were previously properly aged at their 
respective aging cycles. 

Considering all factors previously 
discussed, the best combination of high- 
strength alloys for use during a war 
emergency would probably be clad 
24S-T86 for the skin, roll-formed clad 
24S-T84 for the stiffeners, and R301-T 
for the formed parts (bulkheads and 
other hydropress and drop haimmer 
parts). This combination could be 
used for aging detailed parts or as- 
semblies. 

The combination that is probably 
most desirable in the postwar manufac- 
ture of aircraft is 75S-T, or clad R308 
sheet and 75S-T or R303 extrusions, 
As-received sheet would be used for the 
covering, as-received extrusions for the 
stiffeners and sheet in the “C” or “W" 
condition (with subsequent heat treat- 
ment to yield the “T” condition) for 
formed parts. Such a combination 
would be adaptable both for detail and 
assembly aging. Another point which 
is of interest to the persons responsible 
for production is that if it were ever 
necessary to step up production in an 
emergency, it would be possible to do 
so with little or no delay in changing 
the design from the 75S and/or R303 
to the super-duralumin type alloys and 
get three furnace loads per working 
day in place of one. However, Clad 
24S-RT, the starting point for clad 
24S-T86, can only be produced up to 
a maximum width of 48 in. Alclad or 
bare 75S-T can be produced 60 or more 
inches wide, depending on the thick- 
ness. Once the sheet mills have be- 
come accustomed to rolling 75S, it 
might possibly place a greater burden 
on them to change back to 24S-RT than 
it would on the aircraft industry to 
increase their artificial aging capacity. 
This point is well worth consideration. 


ASTE Will Hold New Era 
Exposition Next April 
The American Society of Tool En- 


gineers has announced it will hold an f 


industrial exposition in connection with 
ite annual convention at Cleveland next 
April 8 to 12. To be known as the New 


Era Exposition, the display will be held F 
in the Cleveland Public Auditorium, ff 
which is said to have the largest ex- f 


hibition area in the country. 


The exposition will feature new en- f 


gineering developments, new machine 


tools, improved materials handling and . 
control equipment, better cutting tools | 


and advanced production processes. It 
will include all types of materials for 


fabrication, drafting room supplies and 
tools, machines and devices for detet f 
mining costs of production and job 


evaluation, coolants and_ lubricants, 
gages, and control devices of pneumatic, 


hydraulic, electrical and electronic de f 


sign. 


The exposition will not be open ” f 
the public, and admittance will be by f 
identification pass only. Qualified visit- 
ors will be furnished passes at the 
registration desk upon showing com J 


pany credentials. 
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N many modern fire departments, 
portable gasoline driven motor- 

generator sets, like the one in the 
picture, power the floodlights that 
help firemen fight night fires. The 
heart of the engine that drives the 
generator is a highly sensitive needle 
valve; and the heart of the needle 
valve is a tiny resilient HYCAR seal 
upon which the entire performance 
of the unit depends. If the seal fails 
—the engine stops, lights go out, 
Property and lives are further en- 
dangered. 

H’CAR was selected for this serv- 
ice because it had the right proper- 
ties in the right combination to meet 
a wide variety of service conditions. 
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Portable generator by Homelite Corporation. HYCAR part by Connecticut Hard Rubber Co. 


HYCAR helps shed light on a burning problem 


The seal spends its life soaked in a 
gasoline and oil mixture, yet it must 
not change shape or deteriorate in 
any kind of fuel. It must stay resilient 
over an extremely wide temperature 
range. There must be no sticking to 
the metal valve shaft. 

HYCAR has all these properties 
as well as those shown in the list at 
the right. They suggest a wide vari- 
ety of mew uses in all industry. So ask 
your supplier for parts made from 
HYCAR for test in your own appli- 
cations—severe or routine, new or 
old. You'll find that HYCAR is the 
material to use for long time, de- 
pendable operation. Hycar Chemical 
Company, Akron 8, Ohio. 





Reg. U.S. Pat. Of 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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CHECK THESE 
SUPERIOR FEATURES OF HYCAR 
|. EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 

HIGH TEMPERATURE RESISTANCE—up to 250° 

F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—50% greater than 
natural rubber. 


ad 


4. MINIMUM COLD FLOW — even at elevated 
temperatures. 

5. LOW TEMPERATURE FLEXIBILITY — down to 
—65° F, 

6. LIGHT WEIGHT—1I15% to 25% lighter than 
many other synthetic rubbers. 

7. AGE Lespnagnae Athy sagan « A resistant to 
checking or cracking from oxidation. 

8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after longed con- 
toct under pressure. (Metal adhesions can be 
readily obtained when desired.) 








Hycar 
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KEARNEY & TRECKER 


MILWAUKEE 


Precision Milling and Boring Machine 


No. 3 MODEL T 


Precision Milling plus Precision Boring — performed in one setting of the workpiece — results in 
greater accuracy in the finished product. That is the contribution this machine offers to economical 
production of parts requiring precision milling and boring operations. 


Developed by Kearney & Trecker engineers to provide a faster and more accurate method of highly 


precise milling and boring in one setup, the Kearney & Trecker Precision Milling and Boring Ma- 
chine embodies these basic features: 


¢ Precise machine alignment and measuring devices ¢ Both right and left hand spindle rotation permit- 
to assure highly accurate results. ting the use of right or left hand milling cutters. 


¢ A No. 50 National Standard spindle nose that © A thread cutting feature that permits both boring 


accommodates modern milling and boring tools. and thread cutting operations in a single setup. 


¢ Centralized boring head controls, dual table con- © A wide range of speeds and feeds are available 
trols and a swivel control pendant provide for for the efficient use of modern cutting tools on 
easy and rapid operation. a wide variety of operations. 


Again Kearney & Trecker engineers have proven their skill in the design and proportioning of this 
machine tool. Constructed on the unit plan this machine is characterized by its rigidity — ease of 
operation — and precise results. Write for descriptive catalog No. T10. 


KEARNEY & TRECKER 


Produétls 
CORPORATION 
MILWAUKEE 14, WISCONSIN 


Subsidiary of Kearney & Trecker Corporation 
BUILDERS OF MILWAUKEE ROTARY HEAD MILLING MACHINE © MIDGETMILL 
© SPEEDMILL © FACE MILL GRINDER © AUTOMETRIC BORING MACHINES. 


ed 


s con- 
[Ilustration show 


ae, a r ‘ height, 
a 
ae fe} er ating 4 
” we yenient OP operation 


ithin 


# 


with all controls Ww 


operator s reach. 


\ 
\ 
\ 





























KEARNEY & TRECKER 
MILWAUKEE 


No. 3 MODEL T 











New Continental Aircraft Engines 


Marvel MA-3-SRA carburetor. 

The following features are common 
to the A-100, C-115 and C-125 models, 
except as noted: 

The crankcase for both the A-100 
and the C-115—125 engines is a two- 
piece heat-treated aluminum alloy cast- 
ing with four rubber bushed mount- 
ing brackets secured to the crankcase 
in a horizontal plane. For the A-100 
a magnesium crankcase also is avail- 
able. An AC mechanical fuel pump can 





MACHINE 


Designed especially for start- 

a ing all airliners, cargo and 
Private planes. Produces 500 
amperes of electric power— 
both 12 of 24 volts. 


Lights runway. Seven million 
candle power adjustable 
searchlight throws |'/. miles 
of light.* 


Lights apron, ramp .. . 
Ideal for localized opera- 
* tions lighting—has two 80,000 
¢.p. adfustable floodlights. 
Provides ge! power 
se: - 110 oF 220 volts, 60 
cycle, a.c. current. 


inflates tires—gives you com- 
g Pressed air at 80 Ibs. 


(Continued from page $1) 


be mounted on the crankcase and oper- 
ated by an eccentric on the camshaft. 

The crankshaft is a one-piece, six- 
throw alloy steel forging with a stand- 
ard S.A.E. No. 10 spline or No. 3 
flange. 

The pistons are machined from heat- 
treated aluminum alloy castings and 
carry full-floating type piston pins of 
case-hardened, seamless steel alloy tub- 
ing, maintained in position by alumi- 


num plugs fitted at each end of the pin. 


*All models can be supplied with combino- 
‘ions of searchlights and floodlights. 


The Nite-Hawk Aero-Starter performs all services necessary 
on an airfield at a fraction of the normal investment. Portable, 
engine-driven, it operates independently of other power 
sources. Investigate this money-and-time-saving, all-purpose 


machine. 


Write for Bulletin NH12A 


Desirable territories open for factory representatives. Write. 


titer Dlachslone 





ALSO DIESEL 


92 


6619 W. MITCHELL STREET, MILWAUKEE 14, WIS. 


MFRS. OF PORTABLE NITE-HAWK AERO-STARTERS, SEARCHLIGHT AND FLOODLIGHT UNITS 
ENGINES AND DIESEL-ELECTRIC POWER PLANTS 





. The C-115 and C-125 engine ring set. 
up has three compression rings and one 
oil control ring, all above the pistoy 
pin boss. The top ring is a Park. 
Luberized, chrome plated, tapered face, 
back bevel compression ring. The ser. 
ond and third rings are: plain taperej 
face. The fourth is a ‘ventilated ij 
control ring. The A-100 engine ring 
set-up is with two plain, back beveled, 
tapered face compression rings and on 
3/16 in. ventilated oil control ring, all 
above the piston pin boss. 

The cylinders consist of heat-treated, 
aluminum alloy heads screwed and 
shrunk to steel barrels. Cooling fini 
are provided on barrels and heads, 


Valve lifters are Wilcox-Rich hy. 
draulic type which eliminate al! neces. 
sity of tappet adjustment. The can- 
shaft is a heat-treated steel casting, 
driven by a direct spur gear from the 
crankshaft cluster gear. The valves 
are operated by rocker arms which are 
actuated by light steel tube push rods. 


The lubrication system is entirely 
self-contained and is of the full pres- 
sure type, consisting of a gear type oil 
pump installed in the rear crankcase 
cover. Drives and pads are provided 
for the starter, generator, magnetos 
and tachometer located on the rear 
crankcase cover. 

Standard and optional equipment are 
listed as follows: 


Standard Equipment 


Weight 

Make “(\b.) 

CetNOE i.o56550e0<0 Delco-Remy 15.7 

Generator ....ceee- Delco-Remy 9.5 

Voltage Regulator. Delco-Remy 1.08 

Air Filter and 3 

Heater Valve . Continental . 
*Radio Shielding , on 
B=-10O . ccccceccece Continental : 

C-115 & C-125.... Continental 4.3 


*Spark Plugs 


EE 


A-100 ..eeeeeeees Champion C838 2 
C-115 & C-125.... Champion C 26S 29°F 
*Carburetor i 
Bee scccccscoes Stromberg all 
NA-SO3 2. 
C-115 & C-125... Marvel MA- 304 
3-SPA O58 
Propeller Hub ..... Warner 10. 
*Magnetos ai 
OF LAS 11.8 8 
BAD <ccavvevees Eisemann ctor DI 
C-115 & C-125.... Scintilla vaaer4 
SF-6L-8 (for? 


*Included in dry weight shown above. 


Optional Equipment at Additional Cost 
(Additional Weights as specified) 


Weight 

Make (Ib) fi 

i 1.5 F 

Puel PUMP ...sccccecess A. C. ‘on 


WO SPIED vicocccasmanws Harrison 


(Turn to page 94, for detailed 
specifications) 
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feight 

(Ib.) 

15.7 
9.5 


1,08 


2.9 


2.93 
4.38 


2.21 
2.54 
2.68 


3.00 
10.5 


11.52 
(for 2) 
16.38 
(for 2) 


Cost 


9S TET OT I 


Veight 


(Ib-) 
1.15 
4,00 


TRIES 
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User Satistaction 


Starts Here... 


ABOVE: SOLDERING TUBES AND FINS OF RADIATOR 
CORES .. . careful inspection, to meet quality standards 
at every step in manufacture, from materials selection 
to final test, means maximum heat exchange efficiency 
and trouble-free performance in the user’s service. Long 

Manufacturing Division, Borg-Warner 


Detroit and Windsor. 


CLUTCHES + RADIATORS « OIL. COOLERS 








Corporation, 
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Specifications 

















C-115 and 
A-100 C-125 

Type Cert. No. ... 241 236 
No. of Cylinders... 6 6 
eee GORD  scceecus 3% 41/16 
Stroke (im.) ...c<<« 35% 35% 
Disp. (cu. in.) .... 256 282 
Type of Prop Drive Direct Direct 
Compression Ratio. 6.3:1 6.3:1 
Rated Power 

(sea level) ...... 100 115* 
Rpm at rated power 2350 2350* 
Take-off Power 

(sea level) ...... oe 125f 
Rpm at Take-off 

SE ewetoctiwns —— 2550t 






Continental Aircraft Engine Specifications 
(Continued from page 92) 


Recommended 


Cruising rpm ... 2200 2200¢ 
Recommended Fuel 73 Octane 73 Octane 
Dry Weight (Avg.) 221 248 
Crankshaft Rota- 

SE wedeenewoaete Clockwise Clockwise 
Ignition Magnetos . Dual Dual 
Dimensions (in.) of 

engines with 

Standard Equip- 

ment installed: 

rere 40 1/16 40 1/16 

eee 31% 31% 

Height (to bottom 

OE GEER.) cc ccsccs 2434 24% 


*—125 hp. at 2550 rpm for C-125. 
*#—135 hp. at 2750 rpm for C-125. 
=$—2350 rpm for C-125. 







































If you specify MECHANICS Roller Bearing 
UNIVERSAL JOINTS for your new and im- 
proved models — you will reduce runout to a 
minimum. The pilots in MECHANICS joints 
are ground to fit into the corresponding pilots 
in the yokes. Yokes are turned from the 
bore, thus maintaining concentricity. Let our 
engineers show you how this and other 
MECHANICS advantages will benefit your 
products. 










REDUCE RUNOUT 


in Your New Bus Models 





MECHANICS 

Reller Bearing 

UNIVERSAL 
JOINTS 


Mechanics Universal Joint Division 





=z 
i 

\\ 
i \ 


BORG -WARNER CORPORATION 


2026 Harrison Avenue Rockford, Illinois 























Detroit Office — 7 — 234 G. M. Bldg. 


MECHANICS Roller Bearing UNIVERSAL JOINTS ARE SERVING IN * 
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B. E. House, Bendix Products Diy, 
Bendix Aviation Corp. 
Outlook for Rubber for the Automotive 
Industry—Synthetic and Natural 
John Collyer, B. F. Goodrich Co. 
New Synthetic Lubricants 
J. C. Kratzer, Linde Air Products Co,; 
D. H. Green, National Carbon Co,; 
and D. B. Williams, Carbide & Car- 
bon Chemicals Corp. 
Development of Atomic Energy 
Dr. John R. Dunning, Columbia Uni. 
versity 


Tuesday, January 8 


Symposium — Approaches to Vehicle 
Retirement 
Moderator—W. J. Davidson, General 
Motors Corp. 
G. W. Laurie, Atlantic Refining Co, 
W. A. Taussig, Burlington Transit Co, 
H. L. Willett, Jr., Willett Co. 
D. K. Wilson, N. Y. Power & Light 
Corp. 
The Driver’s Comfort 
O. F. Quartullo, Visioneering Co., Inc, 
Prepared discussion: 
Motor Trucks of the Future 
Robert Cass, White Motor Co. 
Motor Coaches of the Future 
L. H. Smith, General American Aero- 
coach Co. 
Highways of the Future 
H. S. Fairbank, Federal Works Agen- 
cy, Public Roads Administration 
An Aircraft Approach to Automobile 
Body Design 
Mac Short, Lockheed Aircraft Corp., 
and W. FE. Miller, Consulting En- 


gineer 
What Motor Cars Could Be 
W. B. Stout, Consultant, Graham- 


Paige Motors Corp. 
ody Standards Report 
E. C. DeSmet, Willys-Overland Mo- 
tors, Inc. 
Education Project Report 
W. E. Lay, University of Michigan 


Wednesday, January 9 


Fundamentals of Suspension 
H. E. Churchill, M. Z. Delp and P. G 
Hykes, Studebaker Corp. 
Flexible or Spring Medium of Suspen- 
sion 
Robert 
Corp. 
Damping 
B. E. O’Connor, Houde Engineering 
Div., Houdaille-Hershey Corp. 
Steering as Affected by Suspensions 
C. F. Hammond, Gemmer Manufae- 
turing Co. 
The German JUMO 004 Engine : 
Capt. W. C. Gerler, Air Technical 
Service Command 
Aircraft Induction System Deposits 
W. J. Sweeney, J. F. Kune, Jr., and 
W. E. Morris, Standard Oil Devel- 
opment Co. 
(Turn to page 96, please) 
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THE PROPER CHOICE 
OF AN OIL SEAL IS AN 


HNGHAE 


BRIM 


FUNCTION 


@ 
Philadelphia 


December 15, 1945 


Quality Mechanical Leather 
Goods Exclusively and now 


Sirvene Synthetic Products 


Cleveland 


66 Years Manufacturing 


New York 





For instance, you have a choice of sixteen different 
**Perfect” oil seal models, each to meet certain 
specific operating conditions. 

Some of these operating conditions, which 
govern the selection of oil seals, are the surface 
speed of the shaft to be sealed, its possible eccen- 
tricity and end play, and its surface finish; the 
position of the shaft, vertical or horizontal; the 
operating temperature of the mechanism; the 
maximum difference in pressure on the two sides 
of the seal; the presence of grit or moisture on 
the outside of the seal; the character and chemical 
composition of the liquid to be sealed; the fric- 
tional load on the bearing; the distance from shaft 
drive to seal and the method of lubricating the 
sealing member. 

In short, the choice of the most effective and 
economical seal for any given application is a 
special engineering problem. It’s a wise precaution 
to have a Chicago Rawhide engineer check the 
decision before the seals are specified and ordered. 


CHICAGO RAWHIDE 


MANUFACTURING CO. 
1310 ELSTON AVE. ¢ CHICAGO, ILL. 


Detroit Boston Pittsburgh 
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The Perfect Automatic Transmission 
W. S. James, Ford Motor Co. 
Torque Converters 
R. J. Miller, Bendix Research Labs., 
Bendix Aviation Corp. 
Performance of Hydraulic Transmis- 
sions 
A. H. Deimel, Spicer Manufacturing 
Co. 
White Hydro Torque Drive 
Renke Brunken, White Motor Co. 
Symposium — Jet Propulsion Power- 
plants 
Some Factors Affecting the Design of 
Jet Turbines 
W. R. Hawthorne, Ministry of Air- 
craft Production 


Engineering Development of the Jet 

Engine and Gas Turbine Burner 
F. C. Mock, Bendix Products Div., 
Bendix Aviation Corp. 

Mechanical Design Considerations In- 
fluencing Blading Performance of 
Aircraft Gas Turbine Power Plants 

N. C. Price, Menasco Manufacturing 
Co. 

Metallurgical Considerations in 

craft Gas Turbine Design 
N. L. Mochel, Westinghouse Electric 
Corp. 


Air- 


Thursday, January 10 


Combustion Studies of the Diesel Engine 
E. W. Landen, Caterpillar Tractor Co. 











e ‘ 





Faithfully Serving 


nearly half the automobiles, trucks 
and tractors in operation today. 





BORGES BECK 


The Standard Clutch 
ices & BECK DIVISION 
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Prepared Discussion by: 
Phillip Myers and Otto Uyehara, Uni- 
versity of Wisconsin 
Grover Wilson, Universal Oil Prod- 
ucts Co. 
All-Weather Flying Equipment 
Lt. Col. E. A. Cutrell, Air Transport 
Command 
All-Weather Flying Techniques 
John Gill, Eastern Air Lines, Inc. 
Effect of Fuel Properties on Envine 
Performance 
F. G. Shoemaker, Detroit Diesel En- 
gine Div., General Motor Corp. 
Prepared Discussion by: 
A. M. Rothrock, National “Advisory 
Committee for Aeronautics 
Combustion in a pre-Combustion Type 
Diesel Engine 
H. F. Bryan, International Harvester 
Co. 
Prepared Discussion by: 
H. M. Wiles, Waukesha Motor Co. 
Review of Air Transport Developments 
in America 
R. D. Kelly, United Air Lines 
Foreign Observations 
O. E. Kirchner, American 
Inc. 
Air Fixtures and Air Controls 
S. Johnson, Jr., Bendix Estinghouse 
Automotive Air Brake Co. 
Latest Developments in Honing Tech- 
niques 
L. S. Martz, Micromatie Hone Corp. 
Horning Memorial Lecture 
C. B. Veal, Coordinating 
Council 


Airlines, 


Research 


Friday, January 11 


Motor Oils — Regular, Premium, and 
Heavy Duty 
H. R. Wolf, Research Laboratories 
Div., General Motors Corp. 
Prepared Discussion 
Design Considerations Involved in Com- 
posite Engined Airplanes 
B. T. Salmon, Ryan Aeronautical Co. 
Concepts of Thrust and Drag for Jet 
Propelled Aircraft 
P. A. Lagerstrom, Bell Aircraft (orp. 
Gasoline Gum Tolerance of Ordnance 
Equipment (Report of CFR com- 
mittee) 
M. L. Alspaugh, Ethyl Corp. 
A Review of the Development of Refer- 
ence Fuel—Scales for Knock Rating 
D. B. Brooks, National Bureau of 
Standards 
Heat Recovery as Applied to the Heat- 
ing and Anti-Icing of Aircraft 


J. Draney, Consolidated Vultee Air- 
craft Corp. 
Design Trends in Aircraft Exhaust 
Systems 


R. L. Haver and H. S. Goodin, Jr. 
Ryan Aeronautical Co. 
Engineering the Involute Spline 
G. L. McCain, Chrysler Corp. 
Prepared Discussion by: 
C. H. Standard, Buick Motor 
General Motors Corp. 
H. H. Gotberg, Colonial Broach Co. 
A. Beam, Vinco Corp. * 
S. O. Bjornberg, Illinois Tool W orks 


Div., 
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The relatively “simple” 
rubber-to-metal part 
indicated by the cross- 
sectional drawing above 
requires the complex, 
multiple-cavity mold 
—= & | illustrated at the right. 














COMPLEX MOLDS 


The “simple” rubber-to-metal part is not necessarily free of complications in producing it. As 
the above example illustrates, an intricate, multiple-cavity mold is required to produce the 
part that looks so “simple.” 


First consideration is the combination of conditions under which the finished part is to function. 
Next comes the design and manufacture of the mold to produce it. Then the correct compound of 
rubber or rubber-like material must be determined to meet both the molding and functional require- 
ments. Exceptional precautions must be taken to prevent heat expansion from causing variations 
in the mold cavities, and often the mold cavities have to be registered individually with each 
other. Those and other related problems must be brought into “harmony” by modern techniques of 
the rubber industry. Briefly, it is a combination of “know-how” factors available here at “ORCO” 
that is causing an unprecedented demand for our services from a wide diversity of industries. 


"ORCO-OP RATION’) 


(LG Onto RuBeBER ComPANy - WriioucHey. Ono 





ORCO-OPERATION is a one word 

_ designation of complete cooperation 
in engineering and manufacturing 

mechanical molded and extruded 
rubber parts including rubber-to- ~ 

__ metal adhesion parts ... all available 
| aes Ohio Rabher Sanpany: : ; . =A ' BRANCHES: DETROIT « NEW YORK © CHICAGO 
: : INDIANAPOLIS © WASHINGTON © CLEVELAND 
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MORE EFFICIENT 
FLUORESCENT 
LIGHTING 


Since the G-E Watch Dog Fluorescent 
Starters were first introduced, more 
and more people have switched to 
them each year. These manual reset 
starters continue to operate effici- 
ently and economically after several 
years’ service. G-E Watch Dogs are 
used with 15-, 20-, 30-, 40-, and 
100-watt lamps in commercial and 
industrial lighting fixtures. 


There are many reasons why work- 
ers, lighting engineers and mainte- 
nance men prefer G-E. Here are some 
of the more important ones. 





Users like the 
Watch Dog Starter 
because it stops an- 
noying blink once 
and for all. 











Lighting Engineers 
specify G-E Watch 
Dogs because they 
outlast five ordi- 
nary starters. 











It’s a Watch Dog for 
maintenance men 
every time. To re- 
lamp, just reset it 
. .. forget it. 








Get the whole story about G-E Watch 
Dog Starters by writing to Section 
G-1252-103, Appliance and Merchan- 
dise Dept., General Electric Company, 
Bridgeport, Connecticut. 
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1946 Engines 


Continued from page 40) 


subject to corrosion or sticking, while 
others are surface coatings such as 
Parker-Lubrite, tin plate or cadmium 
plate for the same purpose. 

INCREASED HORSE PO WE R— 
Only a few makes have announced any 
significant increase in power output. 
Ford—the first in the industry to dis- 
close plans for 1946—installs the 100-hp 
V-8 engine in all Ford models. 

The Nash 600 has the same me- 
chanical specifications as before but 
rates the engine 82 hp at 3800 rpm, an 
increase of about 6 hp. This was ac- 
complished by the development of a 
new combustion chamber, by the 
streamlining of intake and exhaust 
valve passages, and through better dis- 
tribution of fuel mixture to individual 
cylinders by the adoption of a new car- 
buretor, new intake manifold, and 
larger intake valve head diameter. 

The Nash Ambassador has the same 
mechanical specifications as the preced- 
ing model except that the engine is 
rated 112 hp at 3600 rpm, an increase 
of some 7 hp. This results from a new 
combustion chamber with compression 
ratio stepped up from 6.4 to 1 to 6.8 
to 1, improved cooling, and better dis- 
tribution of fuel mixture due to the 
streamlining of intake and exhaust 
valve ports, and new intake manifold. 

IGNITION—Very little change has 
been made in the electrical system. In 
the Ford line will be found a distributor 
of new design to provide tightness 
against water and the weather, and 
proof against corrosion of the breaker 
mechanism. 

Buick adopted a newly announced 
spark plug—the 14 mm AC model 48— 
which has an aluminum oxide insulator 
for durability under high temperature 
conditions and is rated as a “hot” plug. 

LUBRICATION—Ford has changed 
to an oil pump of larger capacity, offer- 
ing an increase in circulation of about 
30 per cent. In addition, new seals 
have been installed to prevent oil 
leakage. 


Nash discarded the spur gear type 
of oil pump in favor of helical gears, 
now standard on both engines. 

On Lincoln models the capacity of 
the chankcase has been stepped up from 
five quarts (former capacity) to 7 
quarts, 

CARBURETION AND MANI- 
FOLDING—Buick has standardized on 
a single carburetor of the dual down- 
draft type, together with new mani- 
folding to accommodate the shift from 
two carburetors. 

Cadillac has made some detail im- 
provements to prevent sticking of car- 
buretor linkage arising from the action 
of gasoline of high gum content. This 
is prevented by the chromium-plating 
of the choke shaft. In addition, there 


(Turn to page 100, please) 





MAY WE 
QUOTE YOU 


This screw-machining plant 
can become an important 
department of your factory— 
through quick service of your 
requirements for such parts— 
precision-machined to perfec- 
tion for immediate trouble-free 
assembly. Secondary operc- 
tions such as heat treating, 
grinding, drilling—almost any 
processing operations you 
specify are obtainable here. 
Send your blue prints for quick 
quotations. 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








BRING SPARKLE TO NEW CAR MODELS WITH 


om OR TIGLAS. 








i 


aa | 


... the plastic 
that stays clear 
through all Kinds 
| of weather. 





if give new models lasting sparkle, highlight them inside and out with 
touches of crystal-clear PLexictas. Wartime service on every type of Army 
and Navy plane has demonstrated the exceptional weathering properties of 
this transparent plastic. Further proof is found in prewar applications on 
motor cars. Plexiglas parts have retained their brilliance and clarity through 
years of exposure to all the tricks in the weatherman’s bag. 
To the many tried and proven automotive uses of PLExicLAs—radiator 
ornaments, horn buttons, instrument dials, compartment panels, decorative 
knobs and moldings, rear light nameplates and many others—more will 
soon be added. ® Above: Prexicras ra- 
Decorative PLexicxas offers an exceptionally easy means of moderniza- diator ornament on the pre- 
tion. Effects are always striking . . . possibilities almost unlimited. For details, eke oe Soe ee 
ights up when parking 
consult our Detroit Representative: W. E. Biggers—619 Fisher Bldg.— lights are on. 


adison 1500. ONLY ROHM & HAAS MAKES P }} FYIG i} A s Se Ree oe 
ROHM & HAAS COMPANY 


WASHINGTON SOU AIRE, PHILADELPHIA, PA. 








Man i : : 
ulacturers Gf Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides . . . Enzymes .. . Chemicals for the Leather, Textile and other Industries 











is an improved accelerating pump and 
a heater stove of new design. 

The Nash 600 mounts a triple-venturi 
carburetor similar in design to the unit 
used on the Ambassador. An auto- 
matically-operating liquid drain has 
been added to prevent flooding during 
cold starting. The intake manifold 
floor now is parallel with the ground. 

The Pontiac Six intake manifold has 
been changed so as to have the floor 
parallel with the ground for better dis- 
tribution of fuel mixture. The mani- 
fold heat bushing is changed to a high- 
alloy, chrome-nickel stainless steel. 

On the Pontiac Eight the exhaust 
manifold valve has been relocated so 


as to divert nearly all of the exhaust 
gas. Improved sealing of the intake 
manifold is provided at points where 
the branches are clamped against the 
port openings. 

Hudson engines feature dual car- 
buretion on all models. 

Willys has increased the carburetor 
to 1% in. size for the civilian Jeep, has 
enlarged the port size, and uses a larger 
manifold. . 

VALVE SYSTEM—0On the Nash 600 
the intake valves are % in. larger in 
diameter to provide better breathing, 
while the valve guides are made longer 
to give quieter action. Better cooling 
of exhaust valves is gained by circulat- 








For years The Chicago Screw Company has been manufacturing Screw 
Machine Products with unparalleled precision. 

In the “Chicago Screw” plant are hundreds of machines. Some are 
standard, some are specially built; all are designed to do the best job 
on your particular requirements. There are ample up-to-the-minute 
facilities for Milling, Drilling, Boring, Broaching, Thread Rolling and 
Grinding, Hydrogen Brazing, Electronic Heating, etc. . . facilities to pro- 
duce not just small parts—not just large parts—but any special screw ma- 
chine part in any size from %” to 5” diameter in any type of raw material. 

You will find it worthwhile to get in touch. with “Chicago Screw’s” 
matchless facilities for making precision-made Screw Machine Products. 





ing water completely around the valve 
seats. In addition, valve stems are 
hardened at the tip to prevent wear, 

Cadillac engines now have valve 
guides Ferrox treated to prevent scuff- 
ing. In addition, the guides are 1/16 
in. larger in diameter and counterbored 
3/16 in. deeper to prevent valve 
sticking. 

On Ford engines the valve springs 
are shot-blasted to increase durability 
and rust-proofed to prevent corrosion, 

Hydraulic valve lifters on the Lin- 
coln use a steel piston instead of the 
cast iron formerly employed and in- 
corporate spiral grooves which act as 
a relief for entrapped dirt. 

Buick has returned to the use of 
aluminum rocker arm brackets and now 
coats the rocker arms with Parker- 
Lubrite to prevent scuffing. 

PISTONS—For 1942 models Oldsmo- 
bile had to shift from aluminum pis- 
tons to ArmaSteel. The 1946 models 
return to the use of aluminum alloy 
pistons with anodized finish. Cadillac 
continues the heavy duty aluminum al- 
loy pistons developed for military ve- 
hicles. Ford has standardized on alumi- 
num alloy pistons. Buick has returned 
to the use of aluminum alloy pistons 
with an anodized finish. Studcbaker 
models, which had shifted to cast iron 
for 1942, return to aluminum alloy pis- 
tons for 1946. 

PISTON RINGS—Ford has changed 
the ring setup and now uses four rings 
instead of three. 

Buick has changed the ring setup in 
detail, going to a single-edge ventilated 
scraper ring for oil control. Moreover, 
due to the Lubriting of the cylinder 
bores, the surface coating on all rings 
has been eliminated. 

Cadillac stays with the ring setup 
used in military engines; namely, three 
rings instead of the four formerly used. 
This is in conjunction with the military 
type heavy duty aluminum alloy piston. 
They use Perfect Circle rings—two 
Type 200 compression rings 5/64 in. 
wide, and one Type 85 oil ring 3/16 in. 

Packard has an innovation in the 
Perfect Circle Type 86 oil ring which 
is used for the first time. Feature of 
this ring is a small-diameter coil spring 
installed on the inside diameter instead 
of the steel expanders formerly em- 
ployed. The ring is of light cross- 
section and is said to offer improved 
oil circulation and venting. 

MAIN AND CONNECTING ROD f 
BEARINGS—There has been consider- 
able activity in this element of the 1946 
engines. Cadillac, Buick, and Oldsmo- 
bile continue the use of the Durex 
sintered type bearing produced by 
Moraine Division, GMC., with im- 
provement in metallurgy stemming 
from changes effected during the wat 
Packard has adopted the Durex 300 
bearing for all models. Ford has stand- 
ardized on the Tri-Alloy bearing which 
is produced by Ford. Willys is using 
a new type of Cleveland Graphite 
Bronze bearing, having a coating ° 
0.005-0.007 in. of babbitt. 
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CRANE RCERE RECIEVE 








Seopa SRT 


MPTOMETER, 





Big, engraved dies like the name plate 
above and small plain ones like that be- 
ing put into the furnace below represent 
the wide variety of work on which Comp- 
tometer cuts costs by using the Vapocarb- 
Hump Hardening and Homo Tempering 
Methods. 





Irl. Ad T-620(20) 





Looking frequently at the 
record of the Vapocarb- 
Hump Furnace's Micro- 
max Controller helps the 
heat treater to cut tool- 
up costs by hardening 
each tool for longest life. 


CUTS TOOL-UP COSTS 


By Using Vapocarb-Hump Hardening 


Many of the uncertainties which re-tooling brings to the heat- 
treat will be cancelled out in the Comptometer plant, because new 
too!s will be hardened by the Vapocarb-Hump Method and tem- 
pered by the Homo Method. 


For, while almost any new tool can be a problem which tests the 
heat-treater’s skill and judgment, the Vapocarb-Hump gives him 
such complete control of the furnace action that he uses his talents 
to the best advantage. He can work the steel metallurgically with 
the same assurance that the toolmaker worked it mechanically, be- 
cause Vapocarb-Hump and Homo equipments are as accurate in 
their fields as are millers and grinders. These methods give the 
heat-treater two equipments of a quality which matches his responsi- 
bility. They enable him to follow specifications, check tolerances 
and analyze results. 

Tool-up savings reach from the heat-treat back into the tool- 
room, because when every tool is correctly hardened, fewer tools 
need be made. And savings reach forward into the production de- 
partments, because correctly hardened tools require changing less 
often. These reasons, as well as the improved results in the heat- 
treating department, can help in thousands of plants, both during 
tool-up and regular production. 

If you’re interested in increased tool department efficiency, we 
can send catalogs, send a field engineer, or in all probability ar- 
range for you to see an installation—just as you wish. 


LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA. 44, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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NEW PRODUCTS 


(Continued from page 64) 


ing demand for efficient safety signal 
protection on both commercial and pas- 
senger vehicles under present and pros- 
pective post-war driving conditions. 
These signal lights, which flash a direc- 
tion warning before every turn of the 
vehicle, are described as embodying all 
the improvements developed from the 
severe tests of war-time driving and 
because of exclusive angular construc- 
tion, to provide 180 deg visibility 125 
ft day or night from front, rear or side. 
Three types of control are now avail- 





Teleoptic directional signal lamps 


able, fingerflip switch on end of gear 
shift lever, bracket switch mounted on 












JYROCKFORD 


SPRING LOADED 


jn CLUTCHES 





transmission lines. 


and complete specifications. 





Furnishes capacity tables, dimensions 
Every production engineer will 





315 Catherine Street, Rockford, Illinois, U.S.A. 











* Vibration dampeners in ROCKFORD Spring- 
Loaded CLUTCHES blot out most of the tor- 
sional vibration in car, truck and tractor power 
The dampener springs are 
completely housed. Sturdy lugs protect against 


LIFETIME ADJUSTMENT damage by shock loads and overloading. An 


adjustable friction snubber controls recoil and 
provides cushioning action. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 


Contains diagrams of unique applications. 


find help in this handy bulletin, when planning post-war products. 


ROCKFORD CLUTCH [orice ’macne] DIVISION 


BORG-WARNER 
CORPORATION 
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steering column, and instrument pang 
board switch (with or without pilot 
light). 

Teleoptic signals lights are claime 
to be of unusually sturdy shakeproof 
construction with pedestals which screy 
on and diminish the chance of shear, 
Lenses are said to be made of extr, 
heavy ground glass of scientifically de. 
termined color which insures greates 
positive visibility at all times. 

















































Plastic Compound for 
Making Seals and Markers 


A new type of plastic compound with 
many possible uses, particularly in 
making seals that are air tight and 
water tight, has been formulated by 
the Plastics Divisions of the Genera] 
Electric Co. in Pittsfield, Mass. 

This new material was developed tp 
seal the ends of metal tubing to kee 
the interior free of dust and moistur 
while being shipped, stored or handled, 
Among the new uses being discovered, 
the most recent ones are lead markers 
on wires and cables. These caps and 
sleeves are available in red, blue, green, 
orange, yellow, white, and transparent. 
Their good electrical properties make 
them useful also as insulation covering 
for bus bars, selsyn motors, and wire 
cleats. Completely water resistant, they 
are being used with success on air con- 
ditioning and refrigeration equipment. 
They can be produced to specified diam- 
eters and thickness and shipped dry. 

Previous to use these caps and sleeves 
must be soaked in G-E Dilater solution. 
They can thus be expanded as much as 
50 per cent of their normal size. They 


(Turn to page 104, please) 






















































Fast Battery Charger 
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Latest product of the Baldor Elec: 
tric Co., St. Louis, Mo., is a fast 
battery charger, the Model C-80. 
According to the manufacturer # 
incorporates the following features: 
a discharge test of each battery cell, 
completely automatic charging, 4 

a built-in desulphater. When 

battery is sufficiently charged, 4 
voltage reldy automatically reduces 
the rate to a safe soaking rate 



















1t Panel 
It pilot 


Claimed 
keproof 
h screw 
shear, 
f extry 
ally de. 
reatest 


1d with 
rly in 
ht and 
ted by 
reneral 


ped to 
0 keep 
oisture 
andled, 
overed, 
arkers 
9S and 
green, 
arent, 
make 
Vvering 
1 wire 
t, they 
ir con- § 
oment, 
diam- 
dry. 
leeves 
lution, 
ich as 
They 


December 15, 1945 


STACK UP THESE PROPERTIES 
AGAINST YOUR DESIGN PROBLEMS 


@ —qval spring rates in all directions 
@ Non-directional—mount at any angle 
@ High load capacity in compact size 


@ Ample rubber for high deflection 
capacity 
@ self-snubbing for overloading shocks 


@ Convenient mounting flange 


PREVENT TRANSMISSION OF ALL MODES of 
disturbing and damaging vibrations with 
these unusually effective MB mounts. Engi- 
neered by vibration specialists, Isomodes 
have the same softness axially and radially. 


They’ll isolate, to a high degree, all modes of 


motion ... horizontal, vertical and rocking. 


MB Isomodes come in a range of spring rates 
and sizes for your light, medium, and heavy- 
weight mechanisms. Let us show you how 


“ISOLATE ALL MODES FOR POSITIVE VIBRATION CONTROL”* 


*Copyright the MB M facturing € . Inc. 





THE 


MB 


MANUFACTURING COMPANY, INC. : 


Vibration Division 
1064 State Street, New Haven 11, Conn. 





Isomodes can fit into your present or pro- 
posed plans, save you considerable design 
effort, and assure top anti-vibration per- 
formance. Write for details. 


Another Helping Hand on Vibration Problems 





M B VIBRATION PICKUP 


Developed for both vibration detection and as an 
aid to its analysis, the MB Pickup features excellent 
response to very low amplitudes . . . exceptional 
durability under conditions of severe vibrations ... 
negligible frictional effects . . . and calibration 
stability over broad temperature ranges. Output is 
proportional to vibratory velocity, with effective fre- 
quency range 5 to 1000 cps. The MB Pickup is 
usually operated as a seismic instrument, and is 
quickly converted for use in either horizontal or 
vertical plane without affecting calibration. Write 
for 4-page folder with full details and description. 
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rs TE MIB ISOMODE wount 


FOR POSITIVE VIBRATION CONTROL... 







VIBRATION ISOLATOR UNITS AND MOUNTINGS ¢ SPECIAL VIBRATION TEST EQUIPMENT 
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are placed in position while dilated and 
allowed to dry. When thoroughly dry, 
they shrink to smaller than their nor- 
mal size to form a tight fit. They can 
be crimped any length with a trade 
mark added if desirable. 


Articulated Fork Truck 


The Baker-Raulang Co., Cleveland, 
Ohio, announces a new 4000-lb capacity 
truck known as the Type AIMH articu- 
lated fork truck which is designed pri- 
marily for efficient warehouse opera- 
tion. 

This truck is designed to permit a 


WYMAN-GORDON 


} 


4 








Baker-Raulang Type AIMH 


articulated fork truck 


“Sooling Upe~ the utmost 


in skill and experience is required 
in laying out a complicated im- 
pression on the polished surface 
of the forging die block. Wyman- 
Gordon manufactures all its own 
tools—a greater range and wider 
variety than any die and tool shop 
In the industry. Capable men with 
genuine pride in their craftsman- 
ship —the most modern machine 
tool equipment—all are respon- 
sible for every Wyman-Gordon 
forging. 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 
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warehouse operator to increase the 
available storage area by cutting ais) 
requirements. This design involves , 
new method of steering by articulating 
the frame, permitting swinging the loa) 
to line it up in position without lining 
up the truck itself. Thus this truck re. 
quires about 3 ft less aisle space fo 
placing loads at right angles to aisles, 
It needs less clearance on turns anj 
speeds car loading or any other han. 
dling operation where loads must ly 
lined. up or positioned in congeste; 
areas. 


New Line of Hydraulic 
Cylinders 


The Logansport Machine Co., Lo. 
gansport, Ind., has just brought out a 
line of hydraulic cylinders, named 
“Rotocast,” which feature centrifugal- 
east barrels. Standard “Rotocast” hy. 
draulic cylinders are offered in seven 
mounting types, three piston rod moi- 
els and nine standard bores. They are 





Rotocast hydraulic cylinder 


available with cushioning at one or 
both ends if desired. Although de- 
signed primarily for oil service, “Roto- 
cast” cylinders may be used for water 
service if the water is treated; if un- 
treated water must be used, cylinders 


of special material can be supplied. [ 


These cylinders are built for operating 
pressures to 1500 psi. 


Lear Adds New Series to 
Line of Small Motors 


Lear, Inc., Grand Rapids, Mich., has 
added the V Series of universal motors 
to its line of fractional-hp motors. A 
ten-bladed fan and open laminated con- 
struction provide cooling factors fot 
the motors, which are designed for con- 
tinuous duty. 

The VC. type motors are rated a 
125 volts, alternating or direct cur 
rent, and have an output of 1/100 hp 


(Turn to page 106, please) 





Lear V Series motor 
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Two Steps to Save You Time 














OU can save a good deal of time if you check 
the Mallory catalog for electrical and elec- 
tronic parts as you need them. Your next step is 
to see or telephone your nearest Mallory Dis- 


tributor to order the precision parts you ve selected 





from the catalog. 


While your designs are still blueprints, it is sensible to study the many precision items 
described and illustrated in the Mallory catalog. Often you may be able to eliminate 
costly tooling and months of delay, waiting for a special part, by including a standard 


Mallory product in your original specifications. 


Check over this list of precision parts available through your Mallory Distributor. 


Then ask him, or write us today, for your free copy of the Mallory catalog. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





a. 

















saananennnnenenien —_————— eneneonn : i ——— 
a Check List of Standard Mallory Precision Parts 

Attenuators Jacks Resistors 

Battery Chargers Jack Switches Rheostats 

Bias Cells, Grid Knobs “T°? Pad Attenuators 

Cable—Multi Conductor *“*L”? Pad Attenuators Variohm* Resistors 

Cable Connectors Noise Filters Vibrapacks* 

Capacitors, Dry Electrolytic Plugs (Portable Power Supplies) 

Capacitors, Paper Potentiometers Vibrators — 

Dial or Pilot Lights Push Button Switches Vitreous Resistors 

Ham Band Switches Rectifiers, Dry Disc Volume Controls 

*Reg. U.S. Pat. Off. 
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its not magic 

. the way the new Central 

"360" Wire Clamp Hose keeps its 

vise-like grip on any type of 

hose. It’s made to “hold-on” to 

the last mile on the speedom- 

eter. Clamps completely around 

the hose . . . can't be loosened 

at any point of contact by jolt or 
vibration. 


Manufacturers, mechanics and 

owners can now kiss their “leaky- 

hose-troubles”’ goodbye for- 
ever. 


(patented) 
Before belne offered to the 
trade, the Central “360’’ Wire 
Hose Clamp was subjected to 
every conceivable test .. . for 
every possible application. 
RESULT . . . it’s unconditionally 
guaranteed. Costs no more. 
Worth much more. 


CENTRAL “360” 


WIRE HOSE CLAMP 


CENTRAL EQUIPMENT CO. 
900 S. WABASH AVENUE, CHICAGO 6, ILL. 
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at approximately 7500 rpm. The mo- 
tors are non-reversing, with clockwise 
rotation of the shaft at the fan end. 
With a % in. stack, the VC. motor has 
an overall length of 3 21/32 in., and is 
approximately 2% in. in diameter. 
The VD. type motors are rated at 125 


| volts, alternating or direct current, and 


have an output of 1/30 hp at 7500 rpm. 


| With a 1 in. stack, these motors. have 
| an overall length of 4% in. and are 
| approximately 3 in. in diameter. 


| Expansion Reamer with 


One-Piece Body 
Lempco Products, Inc., Bedford, Ohio, 


| offers a newly-designed Dual-Spiral ex- 
| pansion reamer. The principal change 


in the new design is a solid one-piece 


Lempco Dual-Spiral reamer 


body all the way from the driving end 
to the lower lock nut. This one-piece 


| construction considerably reduces the 


number of component parts. In addi- 
tion, because of its increased rigidity, 
the cutting blades spiral even more 


| accurately than previously, and runout 
_ is held to an absolute minimum, insur- 


ing accuracy to extremely close toler- 
ances. 


Brake Control Unit for 


| Crane Bridge Operation 


A brake control unit recently de- 


| veloped by the Wagner Electric Corp., 


St. Louis, Mo., for the Wagner Type 
HM crane-bridge brake provides auto- 


' matic “cushioned” emergency stops 


when power fails or crane runs beyond 
safe limits on the runway. This brake 


| control unit permits free use of the 


foot controlled hydraulic brake for ser- 


| vice stops while at the same time it 
| holds the parking-brake setting spring 


compressed and ready to apply the 


| brake in an emergency, such as the 


over-running of a limit switch, power 
failure, or in the event the operator 
wishes to park the crane. In either 
event the “cushioned-stop” valve of 
the control unit applies the brake at 


| a predetermined rate to bring the 
bridge and its load to a quick, but 


(Turn to page 108, please) 


Wagner brake control unit 
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TRANSPARENT} 


Protectine Film 
Against. RUST! 


The perfect rustproofing 
where high-grade pro- 
tection, transparency, 
and non-removability is 
the aim. 


CLEAR COAT comes in 
light, medium and heavy 
consistencies. Forms a 
highly adhesive, dry 
coating . . . The lightest 
grade of CLEAR COAT 
is practically invisible. 
Identification markings 
show through plainly. 


NOK-RUST iin 
INDUSTRIAL CHEMICALS 


2457 S. HALSTED ST. 
CHICAGO 8 
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C Fo 


Two fingers on the steering wheel—it turns easily, and 
the front wheels of the heaviest truck or bus follow 
exactly. Vickers Hydraulic Power Steering does the 
work, And steering is just as easy over the roughest 
ground off the road as it is on smooth concrete. Road 
shock cannot be transmitted from the front wheels to 
the steering wheel or driver. 

Steering is instantly responsive and firm—no rub- 
bery feeling or wander. The driver is relieved of the 





most exhausting part of his job, enabling him to get 
more done with less fatigue. 

Vickers Hydraulic Power Steering has many other 
advantages: (1) requires minimum space and is ap- 
plied to most existing hand steering mechanisms with 
a few simple alterations; (2) automatic protection 
against abuse and excessive steering reaction forces; 
(3) automatic lubrication; (4) 15 years of successful 
operating experience. Ask for Bulletin 44-30. 


WIICKERS Incorporated ¢ 1428 OAKMAN BLVD. « DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO ¢ CINCINNATI ¢ 
ROCHESTER ¢ 


CLEVELAND ¢ DETROIT ¢ LOS ANGELES ¢ 
ROCKFORD 


NEWARK ¢ PHILADELPHIA 


© TULSA ¢ WORCESTER 


STEERING 
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smooth, stop without undue swinging 
of the suspended load. The brake is 
automatically applied when the op- 
erator pulls the main line switch, 
which he does on taking the crane out 
of operation. To release the brake the 
operator makes a full application of the 
foot pedal. This compresses the brake- 
setting spring, and the control unit 
holds it compressed until the electric 
circuit to the unit is opened. With 
this control unit installed in the sys- 
tem the operator has a hydraulic brake 
for service stops, a spring-set brake 
for parking, plus an automatically ap- 
plied “cushioned-stop” brake for emer- 
gencies—all in one brake. 


Handle ONE part 





Te inexpensive one-piece, self- 
locking Palnuts perform the same 
function as regular nut, lockwasher and 
plain washer combined. You not only 
replace three parts with a single Palnut, 
but power drivers may be used to fur- 
ther speed up assembly. Special sockets 
for power drivers pick up, spin on and 
tighten Palnuts in one operation. Once 








Dual Purpose Furnace 


For increased flexibility in handling 
different batch type heat treating op- 
erations, a new atmosphere muffle fur- 
nace is now offered by Surface Combus- 
tion Corp., Toledo, Ohio. Due to a 
new feature of design the furnace can 
produce the proper atmosphere for gas 
carburizing, yet also is applicable for 
general heat treating. In addition, all 
the features of “Surface” Char-Mo 
heat treating furnaces, including at- 
mosphere and uniform temperature dis- 
tribution, are provided. 

After producing the basic atmos- 
phere, the furnace utilizes a new gas- 





MOULDING STRIPS 


HOOD & TRUNK 
MEDALLIONS 


TAIL AND 
PARKING LIGHTS 


ETC. 


WASHER TYPE 


PALNUTS 


=> 
SS 
tightened, Palnuts stay tight under vi- 


bration— assured by their exclusive 
double locking spring action. 


instead of THREE 


Send for samples. Ask for engineering 
literature on entire Palnut fastening line. 


THE PALNUT COMPANY 
60 Cordier St., Irvington 11, N. J. 
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enriching and recirculating system fy 
gas carburizing. Instead of circuigy. 
ing all the gas in the muffle through 
the enriching system, thus tending ty 
cool the entire amount, only about 1) 
per cent is removed from the muffle g 
any time. This gas is continuously 
withdrawn near the door, and is firs 

























Surface Combustion furnace 













filtered to remove any free carboip 
which may have dissociated from the 
CO in the atmosphere. After filtering 
the atmosphere gas, the enriching gas 
(raw material gas or propane) is added 
through a metering orifice. The gas 
then passes to the recirculating pump, 
which is of the vane type. The gas 
under pressure is discharged at high 
velocity into a venturi. within the 
muffle, inspirating into the venturi 3 
large volume of muffle gases. These 
are mixed in the venturi and are dis- 
charged to recirculate throughout the 
muffle. 

Conversion from a carburizing to % 
heat-treating atmosphere and_ vit 
versa can quickly be made _ withoul 
shutting down. Nor is it necessary t 
shut down for filter cleaning, since 
twin filter unit is supplied. 

The furnace is available in thre 
sizes, for light or medium batch oper# 
tions. 


Arc-Welder Unit for 
Use on Willys Jeep 


A new version of the civilian Jey 
that makes possible on-the-spot am 
welding jobs has been designed am 
built by Willys-Overland Motors, Inf 
A generator for the arc-welding Uf 
is powered by the Jeep engine and Uf 
only slightly more than a gallon 
gasoline per hour, according to they 
manufacturer. The rated capacity @ 
the generator is sufficient to handle ¥ 
to %4-in. welding rods. 














































































Industrial Solid Tires 

of Neoprene Type Rubber 
Industrial solid tires of neopre™ 

type synthetic rubber, which are 5# 

(Turn to page 110, please) 
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THE ANSWERS TO YOUR QUESTIONS ON 
CAST-TO-SHAPE STEELS 


| gegen Cast-to-Shape steels offer pronounced savings in time, materials, and machining costs 
to manufacturers who use dies, forming tools, gauges, rolls, and numerous other products. 
These savings are most noticeable in the case of tool steel dies needed for immediate production, 
for the die is cast to the shape in which it will be used after only a minimum of machine finish- 
ing. Jessop Cast-to-Shape Tool Steels are always furnished in the annealed condition to facilitate 
machining and grinding. 

This new, revised Jessop booklet provides valuable information for those who contemplate the 
use of cast-to-shape steels in their post-war production, as well as for those who are now using 
these materials in their plants. It contains valuable information on the properties and heat treat- 
ment of the various types of Jessop Cast-to-Shape 
Steels and illustrates many of their applications. 





ae ean dente ee ea eae anit ile aati a 
Information is also provided on Jessop Stainless JESSOP STEEL CO. | 
and Heat Resisting Steels cast-to-shape for the WASHINGTON, PA. 
glass and other industries. Please send — obligation the booklet 
A copy of the new booklet “Jessop Steels, Cast- “Jessop Steels Cast-to Shape” 
to-Shape” will be sent to you without obligation. i | 
Use coupon, or write today on your company . 
letterhead. Se eee i cnadabees veisesansrasnensacucuveamoaseenenesiaats 
COMMPGIY...-------0-0--sesereeeesesstsenesesecsenersesenensnnessestsesenneraeenssnanerssseet 
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) VASHINGTON, PENNA. 
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to reduce power consumption up to 60 
per cent compared with solid tires of 
present construction, will be in pro- 
duction by the end of this month, ac- 


cording to the United States Rubber, 


Co. These new special purpose tires 
are designed primarily for use on elec- 
tric and gasoline powered trucks and 
manually operated material handling 
equipment, where minimum rolling re- 
sistance is a prime necessity. 

The availability of neoprene for solid 
tires was made possible through the re- 
moval of wartime restrictions govern- 
ing its use up to now. 













Model A-1410 Donaldson Oil- 
Washed Air Cleaner custom 
engineered for the Cummins 
ee, NH Diesel engine. 


air cleaner PROTECTI ON 


The Donaldson trademark on an 
air cleaner inStallation is assur- 
ance that it is ‘‘custom engi- 
neered’’. In our position as the 
first and now the world’s largest 
manufacturer of heavy duty air 
cleaners, we know that too much 
is at stake in the way of power 
unit operating costs and de- 
pendability, to gamble with an 
air cleaner installation that is 
not properly fitted to the power 
unit. 


Before Donaldson engineers rec- 
ommend a particular cleaner, 
every possible factor including 
anticipated dust conditions, en- 
gine air requirements, operating 
position, maintenance schedule, 
and space limitation is consid- 
ered. And after the unit is de- 


DONALDSON CO. 


666 PELHAM BLVD. 





signed and built, exhaustive 
tests, both laboratory and field, 
are run as a positive check on all- 
around efficiency. 


if you have a problem in dust 
control to lick, ask us to help. 
Write our engineering department. 





| Custom 
Cngincered 

















INC. 


SAINT PAUL 4, MINNESOTA 
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One-Piece, All-Metal Lock Ny 


Faultless Caster Corp., Evansville 
Ind., has placed on the market a ney 
product known as the Klincher log 
nut. The illustration shows the m 
before being installed on a bolt or stuq, 
When tightened, the lower portion of 
the nut is broken loose at the thiy 
section and compresses the threads 
the cone to grip the mating threads of 
the bolt. Klincher lock nuts are ma 
of steel or brass, NC or NF threads 
in a full range of sizes. 
















Large Vibration and Rocker 
Test Machine 


This Model A-VR machine, made by 
Globe Industries, Dayton, Ohio, was de. 
signed to vibrate, rock or slosh te 
specimens, such as motors in operation, 
























loaded gasoline tanks, machine tools, 
etc., weighing up to five tons. It has 
a mounting area 77 in. by 108 in. 





New Company Formed to 
Manufacture Rotometers 


Stephen A. Brooks and seven assot- 
ates have organized the Brooks Rots 
meter Co., a corporation capitalized at 
$100,000. A factory with 18,000 sq ft 
of floor space has been acquired a 
Lansdale, Pa., and manufacture has 
been started upon all types of rota 
meters for flow rate measurement con: 
trol. 








Pan American Purchases 
20 Boeing Stratocruisers 


Contracts for purchase of 20 Boeinif 
Stratocruisers were signed in Nev 
York by Pan American World Airways 
The Stratocruiser is the commer! 
version of the C-97 Army transport 
More than twenty-five million dollar 
are involved in the transaction. 






























Northrop Announces Opening 
Of Aeronautical Institute 


Northrop Aircraft, Inc., will op 
the Northrop Aeronautical Institute,’ 
new type of school to train engineet 
and mechanics for the peacetime era ° 
flight, early in 1946. Both home stud 
and resident courses will be offered. 

The school is a division of Northt# 
Aircraft, and will be operated in new 
especially-designed buildings at Nor 
rop Field in Hawthorne, Calif. adj" 
cent to Los Angeles. 
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MAKE 


BETTER COMPETITION 


You give yourself competitive advantage when you 
design into your products the “custom engineering” 
and manufacturing experience of Hayes Industries. 


For instance .... 


Engine-cooling fans, mufflers, moldings —as we 
engineer and build them—have plenty to do with 
creating good sales points for cars, and proving up 
in performance. 


Can we help your competitive 
position with these or OTHER 
PARTS you need ? 











MAGNESIUM? 
ALUMINUM? 


How do you, or where could you, im- 
prove your product with these light metals? 
We have been one of the nation’s largest 
workers in these metals, by millions of 
pounds. We have the know-how and 
facilities for a big range of production 
requirements. Call or write us. 


HAYES INDUSTRIES, INC. 


JACKSON, MICHIGAN 


FANS - MUFFLERS - MOLDINGS © @i% 
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| Production and Labor 


Situation Summarized 
(Continued from page 46) 


against ability to pay as a basis for 
wage rates is seen in Reuther’s stand 
en small companies which are unable 
to meet wage increase demands. When 
asked if the union would follow its 
principle of basing wages on profit in 
the case of “fringe” companies whose 
profits were so low that no increase or 
even a decrease might be indicated, he 
replied, “Absolutely not. Let them go 
out of business. We do not intend to 
subsidize inefficient businesses.” A hap- 
py prospect indeed for small companies 
now struggling under price ceilings or 
just scraping along in anticipation of 
better days to come! It reveals that 
the union’s real interest, despite rather 
pious concern expressed for the small 
business man, is in concentrating the 
automobile industry into a few large 
companies dominated by an industry- 
wide union-management committee set- 
ting policies on wages. prices, and 
profits. General Motors recognizes the 
present campaign for exactly what it 
is, and can be counted on to stand firm 
against it. 


Hayes Enlarges Plant 


Expansion of its plant for peacetime 
production of automotive stampings 


| and bodies was announced by Hayes 











Manufacturing Corp. The company js 
erecting a new building adjacent to its 
main plant in Grand Rapids, which wil 
be equipped with new machinery, ste¢) 
storage and conveyor facilities. The 
company is well ahead of schedule on 
reconversion, 
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Classified Advertisemenis 


ADDITIONAL LINES WANTED —- Doring 
& Eyer Sales & Engineering Co., 404 leliance 
Bldg., 216 East 10th St., Kansas City 6, Mis. 
souri. Kansas, Missouri, Nebraska and 
Iowa. Principal Lines: Automotive and 
Hardware. 














CHICAGO REPRESENTATION — Estab. 
lished Chicago distributor desires several 
part-time exclusive established lines for 
Chicago territory; commission or resale; or 
special sale assignments or follow-up work, 
Local representation and address for nom. 
inal charge, sales and service. Box No. if, 
Chilton Company, 5601 Chestnut Street, 
Philadelphia 39, Pa. 








FOR SALE OR LICENSE LEADING AUTO. 
MOTIVE PRODUCT. Needle bearing uwi- 
versal joint, patented. Box 55, Chilton Com- 
pany, Chestnut & 56th Streets, Philadelphia 
39, Pa. 





TO MANUFACTURERS OF HIGH STAND- & 


ING — a ready made efficient high speed 
sales organization covering all or any part 
of the Pacific Coast is at your service. For 
action, address ALAN P. CLINE AND 
ASSOCIATES, 116 New Montgomery St, 
San Francisco 5. Manufacturers represen- 
tatives covering the wholesale Automotive, 
Hardware and Chain Store trade. 











Be 
100% 
With 
10% 


Buy 
Victory 
Bonds 
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Twenty-five years of building aircraft 
and aircraft parts have given us a 


broad experience in the fabrication 


of aluminum and its alloys. 


This “know-how”, backed by special- 
ized equipment and skilled crafts- 


men, is at your service 
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We've been 


Keeping them 


These weird shapes are fan blades . . . some used for cooling, 
others for ventilation, still others for circulating heat. But 
whatever their purpose, they must be kept quiet! 


GISHOLT DYNETRIC BALANCING MACHINES* take advan- 
tage of modern electronics to rid these fans of throb and clatter. 
Unbalance vibrations as slight as .000025” are Jocated with 
unerring accuracy ... measured through a simple dial reading 
-..and quickly readied for correction. 


Proper static and dynamic balance gives longer life, higher 
efficiency to fans .. . to avy rotating part. There is a Dynetric 
Balancing Machine to accommodate such parts—from the 
tiniest rotor for an electric razor, to a giant marine propeller. 
Whatever your balancing problem, look to Gisholt for the 
answer. Literature on request. 


+ , 
A development of Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 


1205 East Washington Avenue > Madison 3, Wisconsin 


Look Ahead... Keep Ahead... with Gisholt 


GISHOLT DYNETRIC BALANC- 
ING MACHINES have the flexibil- 
iy required to handle a variety of 
shapes like these. And, despite the 
small production of such items, the 
universal nature of the Dynetric Ma- 
chines makes it possible to obtain ac- 
curate balance at extremely low cost. 





TURRET LATHES * AUTOMATIC LATHES * BALANCING MACHINES * SPECIAL MACHINES 

















Sh 


FASTER 
THAN YOU 
CAN SAY: 


@ You flick the button with your little finger. Your hand hardly leaves the 
wheel. Your eyes never leave the road. 


Up—or down—flashes your car window in the wink of an eye— 
two-tenths of a second—the result of harnessed air power induced by vacuum. 


That’s how fast, how convenient, the Lift-O-Matic is. 


The Lift-O-Matic eliminates the distraction and 
hazards of winding windows up or down by hand 
crank. You can ventilate, shut out air roar and drafts 
at higher road speeds, ward off the road splash of 
passing vehicles, and, for parking, seal the car from 
dust, snow or rain—and thieves—ALL with the quick 
touch of a button. 


Ready now for the car of tomorrow, the perfected 
Lift-O-Matic is the product of 25 years of engineering 
and research devoted to the manufacture of millions — 
of vacuum-operated mechanisms. WITHIN THE DOOR 


Lift-0-Matic 


TOUCH BUTTON CONTROL of Motor Car Windows thru HARNESSED AIR POWER 
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Performance 
in Carburetors 
means 


Dependability 


@ 





On the surface, carburetors have a certain 
degree of similarity . . . but the ultimate 
test of superiority and leadership is per- 
formance. And, performance in carbu- 
retors means dependability. For almost 
half a century Holley engineers have: 
applied the fruits of painstaking research 
to carburetor design ... always demanding 
the maximum in dependability of per- 
formance. Millions upon millions of 
miles have been chalked up to the out- 
standing Holley record. For the new 
cars, long anticipated for business and 
pleasure, there will be newer and even 
finer Holley Carburetors. Yes, as 
you have done for half a century, you 
can a/ways look to Holley for leadership! 


HOLLEY CARBURETOR COMPANY 


5930 VANCOUVER Ave., Detroit 4, MICHIGAN 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS anv ACCESSORIES 
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ROTO SEAT ij 


The Twin Disc Standard Line of Friction Clutches 


A Quartet That's 


and Hydraulic * Drives provides an unexcelled 


quartet of values: 


6 Mechanical Adaptability covers the 
widest variety of industrial applications. 
Established Performance is backed by 
3): well established operating records in all 


‘ 


major industries. 


rn: Assured Uniformity; both in complete 
units, and replacement parts which are 
readily available at important industrial 


centers. 


Low Cost is controlled by precision 
standards developed through ove? a 
quartet of a century of specialized clutch 
manufacture and modern mass produc- 


tion methods. 


To accompany this strong quartet of advantages 
the Twin Disc Clutch Company offers the setv~ 
ices of a group of field and factory engineers to 
gid you in selecting the correct friction clutch of 
hydraulic drive for yout particular application. 
Complete Engineering pulletins await your re- 
quest. Twin Disc CLUTCH CoMPANY; Racine, 
Wisconsin (Hydraulic Division, Rockford, Til.). 
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TO MAKE 
TAKE SHAPE FASTER 
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oday Clearing Press applica- 

tions are far greater than ever q 

before. In planning manufac- q . —— 

turing operations to make your PS... ae 
Modern Design become a finished product, s a f, pm el 
Clearing recommendations can often be the wl ee 
solution to problems involving better, faster a : il 
methods. Recent experience has demonstrated ee —_— 
that Clearing Press engineering provides not Clearing 800 ton Double Action Press, equipped with die 
only the essential advantages of accurate, faster rT ee 
production, but in many instances is also the 
only means of reproducing product design with 
absolute fidelity. 

















For example, the Clearing Press illustrated 1. First Draw 14 inches deep. 
here, is employed in manufacturing modern 
steel bathtubs. Production time per unit is ; \ see & 
measured in seconds. All details of the de- 2. Second Draw 134 inches additional 
signer’s drawings and specifications, highly im- ahd NE ees 
portant in the successful sale of the finished | pets Pe? 
product, are faithfully reproduced. ‘ 

Whenever you have a production problem 3, Teen ee 


where presses might be used, we invite a call eet 4. Form rim flange 





























to Clearing. Our engineers will give you all the ; i : 
facts on how a modern Clearing Press can serve \ : whan 
your needs. ‘ { PE 
CLEARING MACHINE CORPORATION ? : : Ae 
6499 West 65th Street - Chicago 38, Illinois H ' 
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In the mad rush to convert to competitive 

production, important items are bound to be 
overlooked. For instance: a comprehensive and consistently accurate inspection 

control of related parts, vitally essential to future quality production. 

It is too apparent for comment that future designs will depend on precision parts if these designs 

are to function correctly. It is equally apparent that the selection of reliable gages and a proper 

over-all gaging method will play a large part in the correct assembly and interchangeability of 

parts. One way to insure this is to join the ever-increasing ranks of those who use Vinco’s Gage 

Engineering Service when planning new production schedules. At all times, Vinco is ready to dis- 

cuss the complete subject of gaging, together with the attendant problem of production, with 

your engineering staff. Our assistance to your engineers in establishing and setting up a com- 

plete and comprehensive gaging policy, suited to your individual needs, will be gladly given. 





MILLIONTHS OF AN INCH FOR SALE BY VIN CO! 


U S PAT OF 


VINCO CORPORATION, 8869 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES,,NEW YORK, CHICAGO, CLEVELAND 
Sy aOR ees LR RO Re 


Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head e Involute Checker « Angle Tangen" | 

to Radius Dresser e Index Plates e Precision Vises e Sine Bars e Straight-side Spline, Serration Spline, Involute Spline and Helica! 

Spline Plug and Ring Gages e Thread Plugs, Rings and Setting Plug Gages e Spur and Helical Master Gears e Munition Gages * 
Propeller Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures e Indexing Fixtures e Hydravi'¢ 


: ‘ a : ! 
Power Control, Utilization and Distribution Units e Engineering, Design and Development e Precision Production Parts 
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Inside an engine, look for outstanding performance with 


Pedrick Precisioneered rings 





FSS FUEL, less oil, more power, longer time between 
®verhauls . . . that’s what Pedrick rings can do for you. 
nnillions of engines, Pedrick rings are giving that kind 


of continuous, long-lived efficiency, because they are 












precisioneered” ...step by step in each manufactur- 
hg Operation. 

Pedrick rings are ‘“Heat-Shaped” by an exclusive 
Ocess to insure exactly the right radial pressure at all 
oints of the ring. They are Silcoated to speed up the 


€ar-in period and insure long, trouble-free service. 
ELAND 
angen! 
elical 
0 ges e 


dravii¢ 


Parts 


yuSTRIES 
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They are double-disk, lap-ground on special machines: 
to give them absolute flatness, with truly parallel sides. 

These are just three examples of the Pedrick pre- 
cisioneering which results in better engine performance 
at lower cost. Pedrick Piston Rings installed in new 
engines, or installed as replacement sets through your 
service shops, will give your customers high mileage, long 
life, low operating and maintenance bills. WILKENING 
ManuFActurine Co., Philadelphia 42, Pa. In Canade- 
Wilkening Manufacturing Co. (Canada) Ltd., Toronto. 






frrecisioneered PISTON RINGS 
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How tiget More readers weil pence mae mon 


It’s a fact that advertising thrives on 
editorial interest. 











parade holds its audience from first pa 
to last. Your ad plays to more people 
per dollar . . . gets an editorial push to 
plus sales. parade is top Sunday readi 
with men, women and younger people 
in fifteen markets totalling more than 
2,000,000 families. 


So, when a publication enjoys peak 
interest—proved by leadership in 
readership—chances are there’s a plus in 
the picture for wide-awake advertisers. 
That’s why parade deserves a good look. 


‘Fon Coe Ree te epee sneee manny Write parade, 405 Lexington Avenue, 


New York 17, N.Y. e135 So. La Salle 
Street, Chicago 3 3975 Penobscot Buildi 
Detroit 26. 


to get more readers—not when you 





use parade. 
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SHRINK-FIT ASSEMBLY 
PROVES 360 TIMES FASTER THAN 
FORMER PRESS-FIT METHOD 


ere are cold-treating results that speak for themselves. This 
anufacturer formerly used an arbor press to insert 8620 
teel bushings into cast iron gear housings. Time required to 
omplete the assembly was three hours. This method proved 
ostly. Manhours were wasted. Part spoilage was common. 
froduction in general was retarded. 
| To overcome these conditions shrink-fit was substituted for 
\ ress-fit. Bushings were subjected to an hour’s treatment in a 
! beepfreeze Industrial Chilling Machine. They were then easily 
hserted into the housing by a single operator. Today the 
ftual time required to complete each assembly is 30 seconds. 
} fp addition, the employment of the shrink-fit method has freed 
) Panpower for other duties. Part spoilage has been eliminated, 
} Pant production increased. 





| OW TO DETERMINE THE RESULTS OF APPLYING 
OLD TREATING TO YOUR PRODUCTION ..... 


ou, too, can cold-treat in a Deepfreeze unit with equal success. Not 
ly to speed the assembly of metal parts, but also to harden, stabilize 
dtest metals and metal parts, and for numerous other operations. You 
n determine the various uses and results of applying cold treating to 
®t production by contacting Deepfreeze Engineering Service. This 
Bp of industrial refrigeration experts is prepared to furnish you with 
the latest cold treating information without obli- 
gation. 


peenireae 1 , . 
Valuable Cold Treating Data, includ- 
a ing actual performance stories, de- 


tailed methods and procedures, charts, tables, list 
of users and additional information that you can 
use to advantage, all bound into this new Deepfreeze 
Book. Send for your copy today. 
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Courtesy W. F. and 
Joha Barnes Co. - 
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Operation—Assembly of bushing into 
quill housing. 

Male Part—8620 steel bushing. 

Female Part—Cast iron quill housing. 

Former Method of Assembly—Arbor press 
and pulling in by screw. 

Time Formerly Required For Assembly — 
Three hours. 

Present Method of Assembly — Shrink-fit; 
bushings subjected to sub-zero treat- 
ment in Deepfreeze Industrial Chilling 
Machine for one hour period and in- 
serted into housing upon removal. 

Present Time Required For Assembly— Iwo 
bushings per minute. 

Remarks—lIn addition to increasing the 
rate of assembly. over 360 times the 
shrink-fit method conserves manpower, 
eliminates part spoilage and improves 
overall production. 



























Wherever Trucks and Buses Roll 





North, East, South, West! All over the country... trucks 
and buses equipped with Midland Power Brakes are 
7 backed by adequate service as they travel their routes. 


Midland Brakes are remarkably free from service 
requirements, but it’s a satisfaction to know that 
dependable service is near, if needed. There are one 
or more Midland Distributors or Dealers in key cities 
from coast to coast. 


Safeguard your equipment with Midland Power Brakes. 
See the Midland Distributor near you, or write to us 
for complete information. 


THE MIDLAND STEEL PRODUCTS CO. 
10603 MADISON AVENUE, CLEVELAND 1, OHIO 
Export Department: 38 Pearl Street, New York City 


NOTE: A newly acquired plant makes it possible 
for us to consider the post war manufacture of a 
few items in household or office appliance, avto- 
motive or mechanical fields, in small or medium 
size fabrications. We invite inquiries to MIDLAND 
NEW PRODUCTS DEPT., at the address at the left. 


\ 


eo 


MIDLAND 


CHRISTENSEN 


POWER BRAKES 
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Cleaner interiors that will sparkle for the life of the car are 
possible when surfaces are covered with colorful Formica 
laminated plastics. 

This step forward in daintiness and sanitation is made 
with an equal gain in attractiveness and beauty. Formica 
is available in the widest range of patterns and colors. It 
is non-porous and therefore not stainable. Grease washes 
off as it would from a window. 

The sturdy durability of the material is proved by its 
established use in taxi-cabs, trains, busses, terminals, and in 





other places where it is used to maintain attractiveness 
under the severest service the public can give it. 

There is no difficulty about installation—it is a good pro- 
duction proposition. 




























THE FORMICA INSULATION COMPANY © 4612 SPRING GROVE AVENUE  CINCIN. . 11 22, OHIO 
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WHAT TYPE OF BELLOWS? 


idm 


Type A2 


WHAT TYPE OF BELLOWS HEAD? 


ASK BRIDGEPORT! There’s no obli- 
gation. Let Bridgeport Thermostat 
study your product. Let their trained 
engineers sharpen their wits and their 
pencils on your specific problem. 


From this information, Bridgeport 
will specify the exact bellows required 
to fit the job . . . the right bellows as- 
sembly for finest results. 








Type A3 ‘ Type A4 


You can catia buy bellows . . . build 
the assemblies yourself. Or, you can 
buy complete units made to exact 
specification in Bridgeport’s plant . . 
usually at saving; always with a cer- 
tainty of highest quality production. 


Don't take chances. Bellows speci- 
fication and production require long 
experience, exact “know-how”! 
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Type B2 


Write 

for 
Bulletin 
XB-100. 
More than 
30 pages 
of in- 
formation. 
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SHEETS ¢ EXTRUSIONS ° CUT PARTS « MOLDED PARTS 


Automotive and aircraft manufacturers often 
find that parts processed from Acadia Synthetics offer 
superior qualities for many purposes... The possible 
uses in these fields are practically unlimited. Regard- 
less of shape, size, or type of synthetic rubber re- 
quired, Acadia Synthetic Products cut, mold and ex- 
trude to close tolerances. 

Chemically, too, they can be compounded to match 
specific conditions—elasticity, plasticity, resilience, 
etc.—or highly resistant to air, light, oil and age. 
Designate the characteristics you need. Acadia’s en- 
gineers will suggest the right synthetic... with its 
application to your products. Write today. 


ACADIA. 


Processors of Synthetic Rubber and 


Plastics © Sheets ¢ Extrusions 


Molded Parts 


| PRODUCTS | 
DIVISION WESTERN FELT WORKS 


4035-4117 Ogden Avenue * Chicago 23, Illinois « Branch Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt a 
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The superior fariern- : 

ance of a good paint 

system ona surface 
’ properly cleaned and 

conditioned with 
} 210 B DEOXIDINE. 


-Evenagood paintfails 
prematurely on a 
poorly prepared sur- 
face as illustrated by © 
the ‘Alkali cleaned: 


panel. 


CLEANED and CONDITIONED 
_/ with 210 B DEOXIDINE 


identical Salt Spray Exposure 


CLEAN AND CONDITION SHEET METAL 





» Ae WW LULL 


THE 210 B DEOXIDINE process is the simplest and most advanced procedure in metal 
preparation for paint. A minimum of low-cost operating equipment is required there- 
fore, less than the usual amount of operating space is needed. The fewer necessary 
operations cut the production costs. Time and labor are saved and better results obtained. 


APPLICABLE TO LARGE METAL PRODUCTION 


210 B DEOXIDINE is ideal for completely mecha- 
nized spray process in power spray washers con- 
structed of mild steel. A three stage washer is usually 
sufficient, but four stages are preferable if drawing 
compounds are present. 


A NATURAL FOR THE SMALL PRODUCTION PLANT 


210 B DEOXIDINE does not require expensive stain- 
less steel equipment. Three stage washers which have 


MANUFACTURERS OF 


AMBLER 


Office and Warehouse 
3665 Palmer Ave., Detroit, Mich. 


= West Coost 
‘ leon’ Finch, itd., 728 ‘2 59th. St. 
he los Angeles, Cal. i is 


DISTRIBUTORS 


Metropolitan New York Area 
“Bricker & Andes, 318 Atlantic Ave. 
Brooklyn, N. Y. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


INHIBITORS 


AMERICAN “ser” PAINT CO. 


previously been used for alkali cleaning can be used. 
The simplicity of controls of 210 B Deoxidine bath 
and process lead to uniformly good results. 


210 B DEOXIDINE is but one of several war-proved 
Deoxidines — each created to meet differing condi- 
tions. ACP Technicians will gladly advise with you 
and suggest the particular ACP products and proc- 
esses which will efficiently meet your cleaning and 
conditioning problems. Write to Dept. K-12. 

CHEMICALS @ 


AND METAL WORKING 


PENNA. 


Canadian Office and Factory 
Walkerville, Ontario 


Van Camp Products & Sales Co. 
W7 Parliament St., Toronto, Ont. 





« King Leaders 


Since the earliest days of the automobile, American Hammered has con- 





sistently supplied piston rings that are a year or more ahead of the field. 
Those to whom efficient, economical engine performance is the only standard 
of piston ring value demand American Hammered! Koppers Company, Inc., 


American Hammered Piston Ring Division, Baltimore, Maryland. 









AMERICAN HAMMERED 
« Compression Rings 


The tension is hammered into American Hammered Compression Rings! That's 
why their tension is not affected by heat or by wear. That's why these rings 
keep their tension, assure dependable performance throughout their life ! 
The tension hammered into the inside face of American Hammered Compres- 
sion Rings results in equal outward pressure against the cylinder wall, com- 
penscting for wear and maintaining maximum compression. There is an 
American Hammered Piston Ring Set especially engineered for each and 


every engine. 





American Hammered 


Piston Rings ‘2 ag 


eG a Se a 








































Streamlined Desiqu . . by 
Streamlined Reemeneel 


Precision-built, quiet and smooth in circular bushing are securely seated in 
operation, this new %” pitch automotive their respective link sections. 
timing chain is manufactured to the 


latest and most modern precision stand- This new, improved chain offers definite 


ards. It is a product of war ‘experience advantages in either short-center, two- 

in die practice and metallurgical develop- sprocket drives, and drives requiring 

ment. A round pin, ground to a mirror take-up idlers or double-step ratios, 

finish, and a specially formed semi- where long centers are involved. 
Assembly Assembly Assembly 


38—106-D 38—106-S 








A38—106-S 


MORSE CHAIN COMPANY e ITHA 
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STRAIGHT-LINE FORCE! 


Whenevera cylinder is required for actuation of machine 


elements, investigate the ELECTROL line. Engineered . 


for battle service, these cylinders are designed to meet 
pressure requirements. They are lightweight, low- 
COSt, positive in operation and simple in construction. 
The wide range of sizes available is listed in the 
accompanying table. 


ELECTROL cylinders, like other ELECTROL units 
are precision-designed and manufactured to close toler- 
ances. Lightweight is achieved through use of high- 
strength alloys. Positive, service-free operation is at- 
tained through close control of every manufacturing 
process from honing to final assembly. Other 
ELECTROL products will fit into your peacetime de- 
sign program: relief valves, nk valves, follow-up 
valves, and selector valves. Investigate the possibili- 
ties today. Write ELECTROL, Inc., Kingston, N.Y. 


ELECTROL’S 





BORE STROKE PORT SIZE 

ASSEMBLY NO. = inches) (Inches) (Inches) 
143 5/8 5-1/2 3/8-24 
354 7/8 7-3/4 1/2-20 
351 1 21-15/16 1/2-20 
348 1-1/16 16-1/2 1/2 PL. 
169-AN 1-1/8 4-3/4 7/\6-20 
166-AN 1-3/8 10 7/\6-20 
129-R-AN 1-1/2 1-1/4 7/16-20 
335 1-5/8 3-13/32 7/\6-20 
329 1-3/4 5-3/32 7/16-20 
364 2 1 1/8 PLT. 
128-1-AN 2-1/8 9-5/32 9/16-18 
102-AN 2-1/4 4-5/6 7/\6-20 
200 2-3/8 9-3/4 9/16-18 
127-AN 2-1/2 7-1/8 9/16-18 
296 2-3/4 15-3/4 9/16-18 
188 3 9-1/32 9/16-20 
107 4-1/2 10-3/4 9/16-20 











LELTROL 


HYDRAULICS 
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“The Invaluable added strength that is imparted by forging 
to both the machine as a whole and to the desired sections 
of forged parts, cannot be secured by any other process. 


The high-speed, heavy duty machines of today require steel 
at its ultimate strength to assure safe, dependable, trouble- 
free operation. Maximum metal quality is attained in forg- 
ings; especially for these parts which are subjected to ten- 
sional, torsional and compression stresses. The superior 
fatigue resistance of forgings, retained to a high degree 
after repeated stresses, enhances the useful life of the 


machine in which they are employed. The fiber flow lines indicate the added 


strength at points of greatest shock and 


In many machine parts, some sections are subjected to stress obtained in the forging shown below. 


greater shock and stress than others. Naturally then, it has 
become common practice for users of forgings to specify 
the directioning of the grain flow to meet the shock and 
stress recurring under actual service conditions. Proper 
designing of dies and modern day forging practice make 
it possible to develop the grain flow in the desired direc- 
tions, as shown in the micro-views herewith. With con- 
trolled grain flow, the metal is compacted into a dense 
mass of high strength and toughness at the critical points. 
This characteristic, obtainable only in forgings, is of special 
value in parts subjected to fluctuating or reversing loads, 
impact or similar working stresses. 


The engineering department of Kropp Forge Company will 
gladly consult with machine designers on stress problems. 


Whenever you need flat die, drop or upset forgings, call 
your nearest Kropp engineering representative or send your 
prints direct for immediate quotation. 


KROPP FORGE COMPANY 
5301 W. Roosevelt Road Chicago (50), Illinois 
Engineering Representatives in Principal Cities 








“FORGINGS 
TO EVERY 
—— SPECIFICATION” 
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WHEELS THAT NEVER STOPPED 


Throughout the war, America’s vital cars and trucks and buses were kept rolling, as a 


necessary military measure. 


Thus it was that institutions like AC actually improved their peacetime skills in wartime, 
by building the spark plugs, fuel pumps, oil filters and other units indispensable to these 


vehicles. 


| In all, AC built 459 kinds of war products for the Allies—machine guns, bombsights, 
| aircraft spark plugs, Sperry automatic pilots, —a formidable list of specialized pre- 


» cision devices, for planes and ships and armies. 


But through it all, the peacetime units flowed from AC production lines to service stations 
from coast to coast—keeping the wheels of vehicles rolling—developing the ‘“‘know-how” 
gained through a third of a century—fitting AC to serve postwar motordom better than 


ever before. 





AC SPARK PLUG DIVISION ° GENERAL MOTORS CORPORATION 





AND VACUUM PUMPS - GASOLINE GAUGES - GASOLINE STRAINERS + IGNITION CABLE 

TERMINALS + INSTRUMENT PANELS - LUBRICATING OIL FILTERS + OIL FILTER REPLACEMENT 

ELEMENTS AND CARTRIDGES - AIR GAUGES - OIL GAUGES - RADIATOR PRESSURE CAPS RE- 

PLACEABLE AIR CLEANER ELEMENTS -AUTOMOTIVE SPARK PLUGS ~- SPARK PLUG CLEANERS 

SPARK PLUG GAPPING TOOLS - SPARK PLUG TESTERS - SPEEDOMETERS - SPEEDOMETER 
CABLES - TACHOMETERS « THERMO GAUGES + VACUUM PUMPS 


¥ LET'S FINISH 
BUILDERS OF THESE QUALITY PRODUCTS THE JOB= | 
AIRCRAFT SPARK PLUGS - AIR CLEANERS - AMMETERS - CARBURETOR INTAKE SILENCERS ; 
CARBURETOR INTAKE SILENCER AND AIR CLEANERS - DIE CASTINGS - DIE CASTING MACHINES BUY i 
F . ABLES - F' . . 
LAME ARRESTERS - FLEXIBLE SHAFTS AND CABLES - FUEL OIL FILTERS - FUEL PUMPS « FUEL VICTORY BONDS 
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Behind This TRADE MARK 
Stands Faster, More Economical 
Press Production 


Wherever you find this trade mark, you'll 
find Birdsboro Hydraulic Presses turning out 
precision parts of highest quality ...and pro- 
ducing more of those parts per hour. 


To get the most per dollar invested when 
purchasing your next hydraulic press, be sure 
it carries this trade mark. Skilled Birdsboro 
engineers are ready to consult with you on 
your specific press problems. 


Birdsboro Steel Foundry & Machine Company, Birdsboro, Pa. 


Representatives in; Cincinnati, Obio; Indianapolis, Indiana; Kansas City, Missouri; Los Angeles, California; Cklaboma 
a Oklahoma; Pittsburgh, foeieseesc and T _ Cilaboms, 


HYDRAULIC PRESSES 
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HALFCO 


Made with only two pieces . a 


one-piece bronze outer race and a 
a = ¢ A L hard-chrome plated steel ball ! 


BEARINGS 


HALFCO SPHERICAL BEARINGS combine higher load capacity and 
a higher degree of mis-alignment with more projected bearing area 
than any other self-aligning bearing! The only compact, two-piece 
self-aligning bearing, HALFCO SPHERICAL BEARINGS are now off 
the Critical Materials list and available in any quantity! 


rere 


Seen ee eerie ebheteranek Seaepetasegi 


When rigidity is difficult and expensive to attain, or wherever 


alignment is a problem, specify war-tested HALFCO SPHERICAL 
BEARINGS 


Write or wire TODAY for full engineering information about 
HALFCO SPHERICAL BEARINGS, and their present and future uses! A few of the many rod ends avail- 


able fitted with HALFCO SPHERICAL 
BEARINGS. 











4059 GOODWIN AVE. 
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THE WRIGHT LINE 


FOR & LAL PRODUCTION 
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~) WRIGHT a=, | 
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* A 
Every hoist, every trolley, every crane in the WRIGHT line has distinctive 
advantages for specific jobs. Some of these WRIGHT advantages are: 


















1. Special analysis steel chain, electrically butt-welded, heat-treated and 
proof-tested. Will not work harden. 


2. Each link is gauged to fit pocket wheel. The chain is exceptionally high 
in tensile strength. 


3. Non-fouling chain guide permits pulling of hand chain from any 
angle below hoist. 


4. Planetary gear reduction of efficient and compact design. 


5. Drop-forged bottom hook from special analysis steel gives visible 
warning when overloaded through slowly opening without fracture, 
thus providing safe operation. 


6. Precision ball bearings to increase efficiency and ease of operation. 


Another WRIGHT advantage is engineering based on three principles: Safety, 
Efficiency and Economy. See your local WRIGHT distributor. 


York, Pa., Chicago, Denver, Los Angeles, San Francisco, Portland, New York, Bridgeport, Conn. 


WRIGHT MANUFACTURING DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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ANOTHER 


wIiLco 


| 


DEVELOPMENT 


WILCO TUNGSTEN 


Contacts 


To manufacturers of medium or high speed make-and- 
break mechanisms, Tungsten offers the highest melt- 
ing point of any contact metal, plus high density, low 
vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and arc- 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assures maximum longevity in 
service. Other Wilco Powder Metal Contacts include 
Tungsten Alloys, also Silver Molybdenum, Silver 
Tungsten, Silver Cadmium Oxide and Silver Tung- 
sten Carbide. 





CONSULT OUR ENGINEERING DEPARTMENT—The 
precision performance of WILCO Electrical Contacts. 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WILCO Sales and 
Engineering Department will gladly help develop the 
proper application of WILCO materials to your 
products. 


SEND FOR WILCO BLUE BOOK —Send for FREE. 
copy of the WILCO Blue Book. It contains charts, 
formulae, and full descriptions of WILCO Electrical 
Contacts, and other WILCO products. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR. 
Silver RINGs— 

Sidhe For rotating controls 
Tungsten SILVER CLAD STEEL 

Alloys JACKETED WIRE— 

Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations. 
THERMOSTATIC BIMETAL— requested 


High and Low Temperature ROLLED GOLD PLATE 
with new high temperature 
deflection rates SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


T 105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago « Detroit + Los Angeles: 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS © PRECIOUS METAL BIMETALLIC PRODUCTS 
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I. forging, time is always a vital 
element. Expert timing determines metal quality, and facilitates 
a high rate of mass production with minimum scrap loss. Making 

|sure that steel will be improved, rather than injured by the 
manner in which it is heated and forged is a matter of expert 
timing. Here at T & W the temperature limit for each grade of 
steel is fixed by a metallurgist who keeps a close check on temper- 
ature variations in the heating furnaces. Utilizing every modern 
instrument, heating the steel is scientifically controlled within 
the forging range for each grade. This results in T & W forgings 
being unusually free of concealed defects. Expert timing at the 
furnace and at all subsequent stages in forming a forging may 
save you hours in the length of time it takes to get the forging 
on to your assembly line after it arrives at your plant. T & W 
forgings, formed to close tolerances, actually increase the 
capacity of both machine tools and skilled craftsmen, because 

'these forgings require less time to machine and finish. T & W 
forgings usually cost less at the point of assembly. Ask a T & W 
Forging Engineer about the significance of expert timing in 
forging steel in closed impression dies. 


In this control room, far removed from 
the heating furnaces and forging ham- 
mers, a T & W Metallurgist keeps a close 
check on temperature variations in the 
furnaces and scientifically controls the 
heating of steel within the proper range 
for each grade. This is but one phase of 
the T & W quality control procedure 


‘practiced throughout all phases in the 











This set of closed impression 
dies is used for forging four 
Hee! Jaws ot a time. 








These die blocks are for use in a 
drop forging hammer that is care- 
fully matched for size and capacity 
to the requirements for developing 
uniform metal quality in every one 





production of T& W forgings. 


of these Heel Jaw Forgings. 


Four Heel Jaw Forgings as they 
come from .the hammer with the 
flash on them. When the flash is 
trimmed each forging becomes a 
unit by itself. Trimming is done with 
trimmer dies in a trimming press. 


his Pipe Wrench Heel Jaw 
orging is a good example 
f T & W forging methods 
o- reducing costs. Four 
feel Jaws are forged at a 
ime to such close toler- 
nces that little machining 
r finishing is required. 





This set of dies includes im- 
pressions for preforming, or 
blocking, and finishing im- 
pressions, by which the fibre- 
like flow line structure of the 
metal is controlled, direc- 
tioned, and concentrated to 
give each Heel Jaw the ut- 
most strength and toughness. 





A single Heel Jaw Forging 
with flash trimmed. Not many 
forgings can be procuced in 
this manner at the same time, 
but when it is possible to do 
so, T & W Engineers always 
utilize every chance to reduce 
costs and improve quality. 


‘'TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION: ALLIANCE, O. 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 
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SYNTHETICS FOR ELECTRONICS 


—& CONNECTORS 


bi See ; 
. 


: une. Cabled and ‘Connectors. © Conduit « Cable Assemblies « 


x a 
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CONNECTORS 


‘With a proven background of honorable service on 


far-flung battlefronts around the world, Amphenol 
components — greatly improved by wartime experi- 
ence and augmented in number, style and type— 
are now available to normal markets. Simplifying 
both buying and selling, this wider selection of 
high quality, tested items can be procured from one 
manufacturer. To know these popular Amphenol 


products better—write today for the new Condensed 
Catalog No. 72. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS 
In Canada @ Amphenol Limited @ Toronto 


Connectors (A-N, U.H.F., British) e Radio Parts e Plastics for Industry 
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FOR UNIFORMS THAT DOUBLE IN QUALITY AND ECONOMY — DEMAND 


REEVES ARMY TWILL 


“FROM COTTON TO CUTTER” 






Over 90 million yards of Reeves Army Twill 
helped equip America’s fighting men—exceed- 





ing Government specifications under the toughest climatic and combat condi- 

tions. Now you can specify this same durable smart looking fabric for uniforms 
- and work clothes. Its high tensile strength insures rugged wearability. It tailors 
WN smartly, too, and is color-fast to sun, water and perspiration. Sanforized 
¥] ! Shrunk*, it is the fabric for long-lasting economy. Demand uniforms and work . 
clothes bearing the Reeves Army Twill label. * Residualshrinkage less than 1% | 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin * Reeveking Gabardine + Byrd Cloth 
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y Wwe Marine Herringbone * Mountain Cloth * Warrior Twill 


* 


Wills Mill, Greenville, S.C. and Woodruff, $.¢. R E E ‘ E $s & ROT 4 E RS, INC ° 


ee OS 54 WORTH STREET NEW YORK 13, N. Y. 
Representatives in Atlanta * Boston * Chicago * Dallas * Los Angeles + Philadelphia * St. Louis * Montreal * Toronto 
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TIME is an important factor in work- 
ing out new developments. Time 
saved on any phase of the work, is 
time gained in getting the job off 
the board and into production. 


Where flexible shaft applications 
are involved, you can save time by 
availing yourself of the cooperation 


of S. S. White engineers. You need, 


feel no reluctance in doing this, for 
it is simply a matter of expediency in 
dealing with a specialized subject to 


GET THIS FLEXIBLE SHAFT HANDBOOK — FREE 


This 256-page volume completely covers the subject of flexible shafts, 





HI 





including essential technical and application data. If you will write 
for it on your business letterhead and mention your position, we will 


be glad to mail you a complimentary copy. 


FLEXIBLE SHAFTS 


MOLDED RESISTORS 


which, in most cases, S. S. White en- 
gineers have the answers at their 
finger tips. 


The quick way is to send a sketch 
of the proposed application with 
essential data and let S. S. White 
engineers give you detailed recom- 
mendations. Many engineers are 
doing this unhesitatingly with the as- 
surance that all such work is held by 
S. S. White in strictest confidence. 
There is no obligation for this service. 


AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
FLEXIBLE SHAFT TOOLS 


One of, Americas AAAA Industrial Enterprises 
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SEAL WINTER OUT 





WINTER is tough on tires and unprotected valves. 
Schrader Caps help protect them by keeping slush, 
water and snow from entering the valve and freezing 
inside. They make a positive seal that keeps air in— 
dirt and water out. 


Standard Schrader Caps with their 1-2-3-4 piece con- 
struction are rugged. They seal winter out and help 
prevent underinflation which breaks down sidewalls 
and ruins tires. 


The Schrader advertisement (reproduced at the right) 
will appear in December in such publications as The 
American Weekly, Collier’s, The Saturday Evening Post, 
Capper’s Farmer and Country Gentleman—telling your 
customers to “Make your tires last longer” by capping 
every valve. 


Check your stock of Schrader Products and order 
your needs now. 
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Don’t get caught 
with your tires down! 


Make your tires last longer. Un- 
derinflation ruins more tires than 
any other single cause. Why not 
seal each tire valve mouth with a 
Schrader air-tight Cap? It’s not how 
much air you put in a tire — it's 


how much + 
Be 


you keep in 
that counts. 
The sealing unit 
inside all standard 


Schroder Caps 












‘.. running 
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Those LO-EX Pistons 


Forgotten is Joe’s jalopy—once big brother 
Bill’s—in the thrill of reminiscing. “She” may 
be some Superfort, fighter, tank or Jeep to 
which Bill graduated on enlistment. 
“Running sweet” is a characteristic of engines 
to which pistons and cylinder heads of Alcoa 


Aluminum are important contributors. Men 





just as sweet as the 
A: joined the outfit’’ 


day she 


om. 


served as a reminder 


in the Army, Navy and Air Force certainly saw 
that fact proved time and time again. 

Prewar automobiles were better workers 
because of the Aleoa Aluminum that went into 
their engines. Postwar engines promise to carry 
on in the same tradition. ALUMINUM CoMPANY 


or America, 2110 Gulf Bldg., Pittsburgh 19, Pa. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





145 








FULLER MANUFACTURING COMPANY, TRANSMISSION DIVISION 
KALAMAZOO, 13F, MICHIGAN 


Unit Drop Forge Division, Milwaukee 1, Wisconsin 
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SUC GRAKESE STOP Ett Ale 


Heavy or light, there’s a genuine Bendix- 
Westinghouse Air Brake designed especially for 
every class of service. Naturally your business is 
different and Bendix-Westinghouse takes this into 
consideration when it offers a control tailored 
exactly to meet your individual requirements * 
Consult your local authorized Bendix-Westinghouse 


Distributor. He’s an expert on braking problems 
whose service has proved invaluable to thousands 
of operators like yourself. His recommendations 


you can rely upon and it may surprise you to know 
that the conversion to genuine Bendix-Westinghouse 
Air Brakes will be to your distinct economic 
advantage. At any rate, it will pay you well to 
investigate this time tested power-to-stop which 
bears the unqualified endorsement of the nation’s 
leading manufacturers and operators. 


BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY .. . ELYRIA, OHIO 


AIR BRAKES 


AND PNEUMATIC CONTROL DEVICES 


IT 1S SIGNIFICANT THAT AMERICA'S FINEST MOTOR TRUCK FLEETS ARE EQUIPPED WITH BENDIX-WESTINGHOUSE AIR BRAKES 





+ reaper 








HOW A NEW PLASTIC 


THERE'S quite a parallel between the way 
a champion thoroughbred horse is pro- 
duced and how the new Celanese* plastic, 
Forticel}, was developed. The thoroughbred 
is a product of years of carefully selected 
blood lines to bring out such qualities as 
speed, stamina and courage. Forticel is like- 
wise the result of selective breeding. 
Forticel, chemically, is cellulose tri-pro- 
pionate. A number of years ago, Celanese 
chemists were experimenting with various 
combinations of cellulose and propionic 
acid. They found that they could make a 
plastic with many points of superiority 


*Reg. U. S. Pat. Off. 
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such as extremely high strength, form re- 
tention, light weight and unlimited color- 
ability. In fact, it seemed to combine vir- 
tually all the advantages of the cellulosic 
plastic family to a higher degree than any 
previous plastic. 

However, propionic acid was unavail- 
able in the commercial quantities needed, 
so Forticel remained a “laboratory” plastic, 
while intensive research continued both to 
improve the plastic and to develop a source 
of the necessary chemicals to produce it. 

Early this year, the tremendous Celanese 
chemical plant near Bishop, Texas, began 





IS BORN 


operations. And among other chemicals 
produced from abundant natural gas, new 
processes succeeded in making propionic 
acid available in substantial quantities. 
Now, this new Celanese plastic is pos- 
sible on a commercial scale and plans call 
for greatly expanded production over pres- 
ent plant capacity. Manufacturers who have 
tested it in a variety of products report that 
Forticel has all the points of a champion. 
Celanese Corporation of America, 130 
Madison Avenue, New York 16, N. Y. 


TEXTILES...PLASTICS... CHEMICALS 


Copyright 1945, Celanese Corporation of America 
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BLACK SHEEP 


It may be a Black Sheep in the traffic lanes of today, but— it 
was a Blueblood thirty years ago. ® Those proud oldtimers 
are a grand tribute to the endurance which the engineers and 
craftsmen of the motor car indusiry built into the cars of three 
decades ago—an interesting illustration of what is possible 
when a car is given the best of care. ® There is a lesson here 
in conservation which every motorist will do well to heed. 
® The car you bought before the ‘war is a better car in every 
detail than its thirty-year-old cousin. And given proper care, it 
will see you through until new cars are available.* But when 
s you are able to buy your next car, you'll find still finer styling, 
still better operating efficiency, new ideas in design, higher 
standards of precision, and better all-round performance. 

; * Automotive engineers are constantly improving the trans- 
portation of America. It is a privilege to have worked so closely 
with these men through two wars and the years between. 


) For many years every mofor car and truck built in this 
country has contained one or more Eaton-built parts. 


= ATON 


‘ EATON MANUFACTURING COMPANY « General Offices: CLEVELAND, OHIO 


PLANTS: CLEVELAND, DETROIT, SAGINAW, MARSHALL, BATTLE CREEK, LAWTON, VASSAR 
MASSILLON, WINDSOR (CANADA) 


rn een re 


| SUPPLIERS OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 
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Solve a “GALLING” problem 


In spinning flanges on the ends of the handle for this 
thread protector, the “galling” condition with ordinary 
tools was so bad that tools had to be reground or replaced 
after completion of 1,200 to 1,500 pieces. When ““HARD- 
STEEL” roller dies were substituted, a minimum of 
45,000 pieces was produced from each set of dies—with 

eee no regrinding! This was made possible by the extreme 

= gesistance of “HARDSTEEL” to heat and abrasion—a 

==: quality which has meant increased production and lower 
costs on thousands of machine tool operations. 


Two “HARDSTEEL” roller dies are mounted in tool 
holders inserted in spindles on each of two opposed 
horizontally mounted drill presses. Spindle speed is 
2,000 R. P.M. Work is hand fed, the handle 
and body held in place by special dies. 





Learn to drill hardened steels without 
annealing. Write for the “*“HARDSTEEL” 
Operators Manual. Also inquire about 
“HARDSTEEL” as a metal for special 
tools or parts that must meet unusual 
conditions of service. 
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KNOW WHAT IT TAKES 


























As professional fire fighters measure 
the effect of the postwar “Air Age” 
on their job and responsibilities, 
whipping Airport Crash Fires stands 
out as a major problem. In hundreds 
of communities fire chiefs and offi- 
cials will be called upon to determine 
the type of crash fire protection 
essential for safe airport operation. 

Cardox Airport Fire Trucks ... 
designed to meet the needs of civilian 
airports and utilizing principles and 
techniques developed by Cardox to 
provide crash-fire protection at vast 
military air fields . . . provide a scope 
of protection that merits your care- 


ful investigation. 


wey 
FIRE EXTINGUISHING SYSTEMS 


Speed and Capacity that Saves 
Lives and Protects Property 


Self-contained ... highly mobile... 
geared for easy maneuverability 
. . . the Cardox Airport Fire Truck 
packs the terrific wallop needed to 
knock out crash fires fast and make 
possible speedy rescue of plane per- 
sonnel. Tons of liquid CO, can be 
released onto the fire zone in approx- 
imately one minute, if necessary. 
Backing up this big supply of zero- 
cold, fast-acting carbon dioxide are 
hundreds of gallons of foam solution 
... which blankets exposed gasoline 
and hot metal surfaces during and 


after extinguishment to prevent pos- 
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sible reignition and spread of fi 
In actual service on crash fires i 
volving multi-motor planes, fr 


quently carrying thousands of gallo 





of aviation gasoline, this unmatch 





**mass attack”? of a Cardox Airpd 





Fire Truck has literally overwhelm 


raging infernos . . . permitting re 





cue of personnel in seconds after 


truck reached the scene of the crasi 


New Bulletin Gives Full Facts 


Because of its broad experience 1! 
crash-fire protection, Cardox cal 
help you plan how best to me 
this Air Age problem. There is ™ 
cost or obligation. Write for de 
tails and Bulletin 4125, giving it 
teresting data on design, operatia 
and performance record of Cardo 
Airport Fire Trucks. 




















CARDOX CORPORATIO 

BELL BUILDING e CHICAGO 1, ILLINO} 
District Offices in 

New York, Philadelphia, Washington, Pine 

Cleveland, Detroit, Houston, Cincinnati, 

San Francisco, Los Angeles, San Dieg? 
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Safer ‘Vision for Night Driving 


SAFE DRIVING at night demands clear, 
swift instrument readings, without the 
blind period following a glance at 
brightly lighted dials. Motorists can 
have legibility, without dangerous glare, 
in cars equipped with instrument dials 
of BakeLire luminescent polystyrene 
plastics containing a fluorescent com- 
pound, and activated by “black” light. 
rhis unique material and lighting tech- 
nique is a “natural” for cars and planes, 
4 superlative aid to night vision on 
highways and in the air. 

Stable, non-warping shapes can be 
molded from BakELirE luminescent 
polystyrene molding compounds. All 


such shapes can be sawed, punched, ma- 
chined, and drilled when recommended 
procedures are followed. Numerals, let- 
tering, and designs can be applied by 
machine printing, hand painting, and 
silk screening. BAKELITE polystyrene 
plastics have high dielectric strength, 
and are remarkably resistant to most 
chemicals, moisture, and oxidation 
and have good mechanical strength. 
The fluorescent materials are produced 
in white, yellow, red, and green, and 
the phosphorescent materials in blue, 
green, and natural. Both types offer 
engineers and designers a wealth of in- 
teresting possibilities for such applica- 








tions as lighting fixtures, signal 
devices, and other applications where 
the promotion of greater safety is an 
important factor. 

Write Department 18 for informa- 
tion about BAKELITE luminescent poly- 
styrene plastics and their adaptability 
to your specific purposes. 


TRADE MARK 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


ts 


go East 42ND STREET, NEW York 17, N. Y. 


Polystyrene Plastics 
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ENGINEERED CABLE ASSEMBLIES 
at a fixed production cost to you 





If your product requires WIRING cations. When your men install the 
HARNESSES...CABLE ASSEM- completed assemblies they will find 
BLIES...BONDING JUMPERS... every lead and every terminal 
CABLE or TERMINALS—you’'ll find properly positioned for the right 








that a lower cost of manufacturing, connection. The economies gained 
at a fixed production cost to you, is will be big factors in enabling you 
one of many advantages Whitaker to lower your cost of manufacturing. 
offers you. In addition to an engineered wir- 
In turning the production of your ing service, Whitaker also offers a 
wiring requirements over to us you quality line of standard cable prod- 
are assured quality merchandise ucts... Write for latest catalog, and 


made to the most exacting specifi- complete information. 


WHITAKER CABLE CORPORATION 


General Offices: 1305 Burlington Avenue, Kansas City 16, Missouri | 
Factories: Kansas City, Mo.¢ St. Joseph, Mo. Philadelphia « Oakland 
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VAPOR DEGREASING 








WITH TRICHLORETHYLENE! 


SAVE TIME AND LABOR—cut costs—with Vapor 
Degreasing, a safe and efficient cleaning method. 
Use it before inspection and plating, after stamping 
and machining and before and after many other 
fabricating and finishing steps. To enjoy the many 
benefits of Vapor Degreasing, you only need spe- 
cially designed equipment and degreasing grades of 
Trichlorethylene or Perchlorethylene. 


¢ Thoroughly removes grease and oil from 
‘ metal parts of any size or shape, often in less 
than one minute. 


Produces parts clean, warm and dry— 
ready for inspection, assembly, further fabrica- 
tion or finishing of any type. 


No 


2 Minimizes finishing rejects because solvent 


reaches and removes grease and oil from deep 
draws, holes and almost inaccessible places. 
g Reduces risk of damage to delicate parts. 
£ Can be used alone or as a part of a process 
Zw 


flow line. 


» 


0 Utilizes compact equipment. 


~. j 


vent. Contaminated solvent is reclaimed 
economically. 


CLIP THE COUPON 


December 15, 1945 


Consumes only small quantities of sol- @@ 


5 Uses absolutely pure vapors of a non- 
flammable solvent as a cleaning medium. 


3 Simplifies cleaning procedure, is easy to 
operate as a process. 


10 Saves time and cost in its own operation, 
and in the subsequent handling and finishing of 
parts. 


GET YOUR FREE COPY of our illustrated book, 
‘““Metal Degreasing—Standard Practices.’’ Send the 
coupon today! 


E. |. DU PONT DE NEMOURS & CO. (INC.) 


Electrochemicals Department 
Wilmington 98, Delaware 


BETTER THINGS FOR BETTER LIVING 
(] [| N T .»» THROUGH CHEMISTRY 


BUY VICTORY BONDS—AND HOLD THEM 





en ee cee ee ee ee ee ee a oS 


Bi. du Pont de Nemours & Co, (Inc.) _ 
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for BLOOD-BROTHERS MACHINE €O.’s NEEDLE ¢ i 















JOB: Grinding steel needle cups 


for universal joints. 


EQUIPMENT: No. 218-20" Besly 
Double Spindle Grinder. 


Cam-operated 
ers on fee 


PROCEDURE: 
spring clamping lev 
wheel grip cups secu 
vent spinning on plugs — when 
entering and leaving grinding 
gone. Cups pass dial indicators 
which gauge distance between 
face of locating pins and ground 
ol 















face of CUP. - to .014 stock 
is removed in one pass— holding 
pieces to .002 for uniformity. 

PRODUCTION: 900 pieces pet 


hour. 


At left: Grind 

: i 
ant artment of Blood. 
an pene Seepine Com- 
pany ivision of Standard 
Mists Spring Co., Allega 
_ here leaoroieme ne used 
ing of needle cups pt ee com 














@ Be 
sly Grind 
: ne ers . 
Get This Booklet precision work where t ‘orn new production record 
Write for it t oN flat oleranc records on 
oday on ness and ; es are ext 
heitiensiinn your parallelism. T remely clo 
head. It's f asa : hrough se for size 
You'll find it ree! coolant'and desi extra rigidit : 
useful as a a esign im 1 y, the use f i] 
ccur ‘ provem OF Ol 
acy previously consider ae Besly Grinders attain 
ed impossi 
ssible i 
n volume 


helpful ? 
a ul and timely refer- 
ce on grinding wheels production 


and abrasives 
. Step up 
production A If grindi i 
with Besly- ing operations are essential 
ial— what 
ever your 
product 


Titan Steelbacs! —Bes]l 
perts in the aed are ready to co-operate with 
sive to do the job wn of the right grinder and th your own ex- 
with greater accuracy—fast e correct abra- 
er—at lower cost. 
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HAVE YOU INQUIRED HOW 


HERMOMICS 


ig .__CAN IMPROVE, SIMPLIFY 
















YOUR PRODUCT, YOUR PLANT, 
YOUR POSTWAR PLANNING 





*THERMONICS is the science of mutable temperature control 
developed by Fenwal, Incorporated, by the direct process of 
determining the needs of industry and science for unerringly 
accurate thermal control of wide mutations. Many thousands of 
applications and tests have proven the efficacy of the Fenwal 
Thermoswitch, prime factor of this refined and exact science of 
Thermonics, which takes its place of due importance in the field 
of temperature control and thermal regulation. 


rT 





Thermonics as a science in itself earns and deserves the 
attention of: 
® all processes and production requiring regulation 
of extreme or moderate temperatures; 
@ makers of equipment requiring light weight, com- 
pact, efficient thermal regulation; 





@® makers and users of machinery, equipment, vehicles, 
wherein a safety factor of controlling or indicating 
excessive or dangerous mutations in temperature 
is essential. 


THERMOSWITCH is the prime factor in Thermonics. So many 
are the functions of THERMOswITCcH, and so comprehensive is the 
field of Thermonics, that practically all processes of manufacture 
requiring accurate thermal regulation are served by THERMO- 
switcH. Few, if any products whose efficiency depends upon 
temperature control, exist today or are planned, that can omit 
the consideration of Thermonics in basic engineering and the 
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ing use of THERMOSWITCH for functional competency and economy 
- of operation. THERMOSWITCH in its many types and adaptations, 
rd offers a lightweight, compact vibration-proof, highly sensitive yet 
~ rugged regulatory and detectory unit of almost unlimited utility. 
d- 
-. Fenwal's data folder on Thermonics will prove of value to engineers, 
Your copy is ready for you. 
yn 
e, 
il eee 
in a — 
1e —— _ A truck with a new set of ForgeWelds is like = 
— ___ a colt in spring—full of new life and rarin’'to =m 
j ——__ go. Honestly, these finer casters work wonders —— 
ct ——___ under hauling units—let your menspeed heavy = 
— _loads with the swiftness and smoothness. = 
X- ——— _ that ball bearing swivels and roller bearing = 
a- —— wheels provide. And tough!—they're builtto = 
—— __last—to make replacements few and farbe- —— 
st. ——_ tween. All sizes—all types to fit all needs. — 
SERVICE CASTER & TRUCK DIVISION of Domestic Industries, Inc. 
THERM OSW ITCHES 676 N. Brownswood Avenue, Albion, Michigan ee 
Eastern Factory: 449 Somerville Ave., Somerville (Boston), Mass. 1) ite 
FOR COMPLETE TEMPERATURE CONTROL Toronto, Canada: United Steel Corporation, Ltd., SC&T Co. Division <a> 
POWER LIFT TRUCKS 
MANUAL LIFT TRUCKS 
LIFTERS © CRANES 
' 1" | EE pores SSkips 
27 Pleasant Street, Ashland, Massachusetts CASTERS + WHEELS 
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WALDES TRUARC 


SPERRY 


COMPENSATING Before using Waldes Truarc Retaining Rings in 


£7 i i | Sperry gunsights, Sperry Gyroscope Co. engineers 
GUNSIGHT "AN, /, 


had difficulty with important taper pins working 
a Eq care loose while the gunsights were in service. Due to 
if ao Te vibration, pins occasionally loosened and fell out 
affecting the accuracy of the gunsights. Frequent, 
thorough inspection of taper pins in use didn’t 
entirely solve the problem. 





Then they specified Waldes Truarc Ff ; 
Where taper pins had previously worked loose, 
the rings now held them fast. Assembly of the 
gunsights became much easier and quicker. 
Because of this earlier experience, Sperry used 
Waldes Truarc Rings as original equipment in 
their K-13 Compensating Gunsights. And Truarc 
exceeded their highest requirement for depend- 
ability in action. 
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Waldes Truare Retaining Rings are used to save weight, space, 
cost and man-hours in a wide range of products. For holding 
and positioning machine parts they offer definite advantages 
over nuts, shoulders, collars, and pins. They simplify and speed up 
production. They can be put on and taken off again and again 
—and still retain the perfect circularity which gives them their 3 me ney oe 
unfailing grip. Test them yourself. We'll furnish samples and Aireratt Stondard 51. 
complete data. Write Dept. C-12. 


TRUARC 


WALDES KOHINOOR, INC.. LONG ISLAND CITY 1, NEW YORK 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS CORP., LTD., 72-74 STAFFORD ST, TORONTO 


U.S. PAT. RE — 18,544 
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This beautiful, full-color 
poster, painted by 

the well-known illustrator, 
N. C. Wyeth, is yours 

for the asking. 

Printed on heavy paper, 
size 2742" x 4314", this 
attention-compelling 
poster is ideally suited for 
. posting in industrial 


plants and offices. 
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A 
RETURN COUPON FOR 
YOUR COPIES NOW! 
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HERCULES 


CHEMICAL MATERIALS 
FOR INDUSTRY 





December 15, 1945 






HERCULES POWDER COMPANY 964 Market St., Wilmington 99, Del. 


Please send me........ copies of your poster THE SPIRIT OF ’46. 
I understand that this places me under no obligation whatsoever. 


Name 





Title 





Company ; = 





Street. 





City = 





Zone No. State 
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FOR DEPENDABILITY YOU CAN ALWAYS COUNT ON 


a | 


STANDARD ALLOY STEEL 


(INCLUDING NATIONAL EMERGENCY STEEL COMPOSITIONS) 





AIRCRAFT QUALITY FOR GUN QUALITY FOR GUN BARRELS TOOL STEELS FOR CUTTING, 
AIRPLANE PARTS RIFLE AND TORPEDO "és BLANKING & FANNING 





Each of these fine steels represents the most recent develop- 
ments in metallurgy and engineering. They are made by modern steel practice, in 
electric furnaces, of carefully selected materials. Every process is under precise control 


and expert supervision. Thus you can always be sure of sound, clean products that 
measure up fully to the high Disston standards. 


ESTABLISHED 1840 


en | oe) 


REG.U.S.PAT. OFF, 


CONSULT DISSTON REGARDING YOUR POSTWAR PLANS 


Whether your postwar plans are diversified products and operations. 
concerned with production methods, 


machine tools, or steel products, the 
broad experience of Disston metallur- 
gists and engineers should prove help- agli 
ful. It is an experience that covers many sult Disston without obligation. Natu- 
years in the development and produc- rally, your communication will be held in 
tion of high quality tool, alloy and carbon strictest confidence. When writing, please 
steels, and their application to widely give full details. 


HENRY DISSTON & SONS, INC., 1231. TACONY, PHILADELPHIA 35, PA., U.S.A. 


This valuable Disston engineering service 
is available to all industries with steel or 
tool problems. You may feel free to con- 
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If you are planning or producing commercial vehicles 
here is one important fact to keep in mind. The fully 
automatic operating principle of the Bendix* Starter Drive 
eliminates any need for specially designed mechanical 
linkage for each change in engine location. 


For with the Bendix Starter System all that is required is 
a simple starter switch near the operator and a wire con- 
nection to the cranking motor. 


The advantages of this complete adaptability of the Bendix 
Starter Drive are not only simplicity of design, and trouble- 
‘ree operation. Of perhaps even greater importance to 
manufacturers is the fact that Bendix Drive provides the 


least expensive and the smallest unit for remote control 
instrument panel starting—as the solenoid is used only 
to close the electrical circuit. 


The Bendix Starter Drive principle gives fully automatic 
meshing and demeshing, resulting in lower cost, sim- 
plicity of installation and complete safety to the starting 
system in case of accidental engagement while the engine 
is running. 

Bendix starter design and dependable performance have 
been proven by over sixty-five million installations. Bendix 


engineers will welcome an opportunity of working with 


you on your starter problems. 
*REG. U. S. PAT. OFF. 


aviation coePrcearion 


“Bendix Dri WWE _ ECLIPSE MACHINE DIVISION, ELMIRA, NEW YORK 


December 15, 1945 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 161 








SAME STRONG POINTS OF CONSTRUCTION 




















Now all your drives —large and 
small — can have standard G-E 
Tri-Clad induction motors with the 


fa i | 
ew yee features that @), Cast-iron frame and rigid, cast-iron end shields protect the 
guard against PHYSICAL DAM- 


‘motor from external blows and accidental abuse. 
AGE, ELECTRICAL BREAKDOWN, 











2) Completely enclosed upper portion of frame guards against 

OPERATING WEAR AND TEAR. entry of falling objects and dripping liquids; keeps chips 

Tri-Clad, in its wide range of types and sizes and the like from vital motor oo. 

pone poo asap Mtn tee ent ye G) | Windings of Formex* wire—one of the toughest magnet wires 

complete details on ratings characteristics, | yet developed—resist heat aging, heat shock, and abrasion. 

and dimensions, write for Bu.ietin GEA-3580. 

A Dept., 1 P ie a . wine 

tame a. a @ End windings are coated with Glyptal* varnish, providing a 






| tough, hard finish that withstands moisture, oil, and abrasion. 





TANDARD SIZES 

















wey RANGE OF > 
AY'S widtcK 
HERE'S 100 













© Low-velocity, double-end ventilating system keeps the motor 
running cool and prolongs insulation life. One-piece, cast- 
aluminum rotor (used on all but the largest sizes), with in- 
| tegrally cast fans, is practically indestructible. 





h at 1800 rpm 
Tei-Clad Type current 1 lp to 2000 he 
(low § 


normal starting torque) 










5 hp to 200 hp ot 1800 rpm 











-Clad Type KG 
— starting sores 
low starting curren 





in speeds 

stable to 100 hp in 
et for high-stip @ywnee 
drive (punch press, ett: 






© Bearings have extra capacity to take heavy shaft loadings 
from any direction. Lubrication is convenient, its effectiveness 
well proved. 


” 
Clad Type K 
oe starting torque, 


high stip! 
Buy all the BONDS you can — and keep all you bu 


TRI/CLAD | ara 


vor @ GENERAL ( ELECTRIC 
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‘Down Time” is Lost Time!.. 


lachine “down time” results in in- 
creased production costs—Today’s accel- 
erated production has brought out the 
inadequacies of older, time consuming 
methods of lubrication—has proved the 
importance of Centro-Matic centralized 
lubricating systems for reducing ‘down 
time” —saving power—preventing acci- 
dents. 
Lincoln Centro-Matic Systems help keep 
machines on the job — and have shown 
their dependability in many war-time 
operations of importance—These systems 
have inherent features of design that are 
the answer to many troublesome lubrica- 
tion problems — check the advantages 
listed below: 
1—Dispense either oil or grease. 


2—Deliver a pre-determined measured 
quantity of lubricant to each bearing. 


3—Lubricant delivered at a uniform pres- 
sure €ven to remote bearings. 






hd ed A 


ri 
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= 
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4—Injectors are easily adjusted for the 
desired output—no special tools needed. 


5—Each injector has external indicator. 


6—Complete range of lubricant pumps 
—— pneumatically, electrically or manu- 
ally operated. 


7—Will pump lubricant from original 
container at fixed time intervals. 


8—All pumping units are of proven de- 
sign. 


9—One pump can supply one machine or 
a battery of machines. 


10—Easy to install. Only one supply line 
needed. 


N—Injectors in manifold can be removed 
singly without disturbing other injectors. 


12—Linpak packing ,@ eee eee eee eee eee 


company that manufactures lubricating 
equipment exclusively. 


Check these facté — compare them 
with other systems and you will under- 
stand why Lincoln Centro-Matic Systems 
are being used in all types of industrial 
applications. 


Euginecring Sewice 
Lincoln Engineering Company maintains 
a staff of experienced lubrication engi- 
neers prepared to assist you in all lubri- 
cation problems. Write us, enclosing a 
blueprint or specifications of the machine 
you wish to lubricate and we will make a 
recommendation as to the type of Centro” 
Matic System best suited 
to do the job. 









—no metal-to-metal g Lincoln Engineering Company, St. Louis 20, Mo. , 


Please send me illustrated literature on Lincoln Centro-Matic Systems. 
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Photo ccuitesy 
ACF - BRILL 
MOTORS CORP. 










A CHALLENGE 
TO 
TRADITIONAL 

METHODS 


OF 
SHEET METAL 


PRODUCTION 








To the manufacturer of products involving 
sheet metal parts of high strength alloys of 
low ductility, the CECOSTAMP offers entirely 
new production methods that, for the past 
ten years have been accomplishing revolu- 
tionary results in the aircraft industry. 

A HIGH PRODUCTION, IMPACT-TYPE 
STAMP , 

For moderate runs or for finishing operations 
on long runs, the CECOSTAMP is being in- 
stalled in many of the country’s important 
sheet metal shops. Write for details. 


CHAMBERSBURG ENGINEERING CO. 
CHAMBERSBURG PENNA. 


INEXPENSIVE, EASILY MADE DIES 


Dies can be made quickly, easily and in- 
expensively of lead, zinc, Kirksite and 
similar metals that can be molded. Dies are 
salvageable. 


SPRINGY METALS PERMANENTLY SET 


No matter how springy or resilient the sheet 
may be, a blow from the CECOSTAMP will 


result in a permanent set. 


SRO 2 
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Almost no limit to 





VR RAVES 


what you can duplicate 
with this NEW BRUNING 
? Photographic Printer! 








s 
gogqseseatee™ 





@ Now you can use this new photographic reproduc- 
NEGATIVES tion process right in your own drafting room or 
engineering department! With the Bruning Model 
2 BW and Copyflex Continuous Printer, there is 
practically no limit to the kind of materials you can 
duplicate! You can have copies of anything typed, 
printed, illustrated or drawn. Original material with 
copy on both sides can be reproduced from one or 
both sides. 

eive PRINTS Both Copyflex photographic and BW Black and 
White sensitized materials are exposed on the Model 
2 Printer. Copyflex prints are developed with three 
trays and a simple drier (readily available). BW 
prints are developed in the Model 153M developing 
seLusTRaTIONs machine, combined in a convenient stand with the 
printing unit. Moderately priced, the Model 2 Printer 
and 153M Developer increase your duplicating scope 
—provide a wider range of duplicating advantages. 
Mail the coupon for literature about this modern 
print-making method. 












E 
piack AND whit 
PRINTS 


LS a Se SS SS GS Se aD SS SS GD OS De Ge ae ee ee sO os © es ee oe ee en ee 


CHARLES BRUNING COMPANY, INC. 





Cuartes BruninG Company, Inc. 
4702-14 Montrose Avenue, Chicago 41, Illinois. 


Please send me complete information en your Model 2 
BW and Copyflex Continuous Printer—and on other 














7 
1 
| 
1 
Since 1897 1 Bruning printing and developing machines for making 

1 Bruning Black and White Prints. 

NEW YORK CHICAGO LOS ANGELES -! 
a eee 

Atlanta Boston Detroit Houston : 

Kansas City Milwaukee Newark Pittsburgh g Company 

St. Louis San Francisco Seattle H II a: anscsconsicascenpnlphebidiiedadiainsadiiel 
i 
D> ees State 
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USE ADJUSTABLE PERFORATING DIES 


FOR INCREASED 
ee Wa, 






















HERE IS TWO-FOLD 
MANUFACTURING ECONOMY 


Whistler precision perforating dies get you into production 
quicker—make your own set-up in a matter of minutes as against Crewe eonnhinet 
weeks. Rearrange the same units—add or delete sizes or shapes Whistler Adjustable 
—and get going on the next job. Original die cost is amortized Perforating Punch and 
over any number of jobs. Effect pre-production and production a 
time savings that can only be measured by the size and impor- 
tance of each job. 
























Whistler Adjustable Perforating Dies are shipped from stock or 
within a few days, in sizes from !%@” to 14%”—round, square, oval 
and rectangle—for perforating mild metals to 4” thickness. 
Notching dies and special shapes made to 
order and can be used in combination with 
stock units. Whistler Adjustable Dies work 
on practically any type press. Close centers 
permit more perforations per press opera- 
tion. Absolute precision on short or long 
runs. All parts are interchangeable. Write 
us today and ask for the Whistler Catalog. 


S.B.WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD, BUFFALO, 17, N. Y. 





WHISTLER "32:55 PERFORATING 
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Challenge: 








Du Pont has re- 
ceived many chal- 
lenges in its day— 
but this one was a 
‘“‘toughie.”’ Air- 
craft manufacturers required a ma- 
terial for a carburetor diaphragm 
that would flex at —60°F, but which 
would also stay intact at 200° 
above! And they specified that this 
material must withstand the long- 
time deteriorating effects of high 
octane gasoline. 





Accepting this challenge, Du 
Pont technicians developed a new 
grade of “Fairprene”* synthetic 
elastic coated fabric. This new ma- 


Make a diaphragm 
flex at 60° below! 





terial met the above requirements 
and more besides. It resists greases, 
oils, flame, aging in air and 


oxygen. 

Versatile “Fairprene” inthe form 
of diaphragms meets specifications 
not only for carburetors but for 
other parts as well. Diaphragms 
for pressurized cabin controls 
and various door controls. Dia- 
phragms for automotive fuel 
pumps, spark controls, automatic 
gear shift devices . . . diaphragms 
for transmission units, torque con- 
vertors and speed governors. And 
“Fairprene” has hundreds upon 
hundreds of uses in the forms of 





REG. u.s pat.orf 





DU PONT “FAIRPRENE”’ 


BETTER THINGS FOR BETTER LIVING 
--» THROUGH CHEMISTRY 


Name 





grease seals, gaskets and other au- 
tomotive and aviation applica- 
tions. 


Perhaps “Fairprene” can meet a 
challenge you are now facing. Du 
Pont Technical Service will help 
you in choosing the right grade of 
“Fairprene” or in developing a 
special grade to meet your require- 
ments. For more details on the 
properties, types and applications 
of “Fairprene,” just clip the cou- 
pon below. 


*“BAIRPRENE” is Du Pont’s trade mark for its line 
of products made from synthetic elastomers 
available in the form of coated fabric, sheet 
stock’ without fabric insert, and cement. 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division 
Fairfield, Connecticut 


‘“Fairprene” Coated Fabrics. 


Title. 





Firm 





4 
l 
| 

Please send my copy of the Technical Bulletin on 7 
| 
| 
| 
| 
| 
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TRUE ECONOMY in ccd 


CALLS FOR GAGES OF 











CARBOLOY 
fv 


HIGH VOLUME 
INSPECTION 


Providing at least 50 times the 
accurate service life of steel gages. 











CHROME PLATE 





AVERAGE VOLUME 
INSPECTION 


Providing at least 5 times the 
accurate service life of steel gages. 








War production proved that, in inspection of almost any volume, Lincoln Park 
wear-resistant thread plug gages make possible exceptional savings in gaging costs. The 
records of one customer using Lincoln Park Carboloy thread plug gages showed a gage 
cost of only 3.6 cents per hundred pieces using Carboloy gages, as compared with 19 
cents per hundred pieces with steel gages. This is by no means an unusual case, but is 
typical of almost every instance where these gages have been used. Proportionate sav- 
ings can be cited where Lincoln Park’s chrome plated gages are in service. 


a. asa. <2, fkwe aud 


Today, as in war-time, you'll find wear resistant thread plug gages will pay dividends 
in your inspection operations. And today, as in the past, Lincoln Park offers the experience 
and facilities to produce the best in gages of this type. 


Fink INDUSTRIES, INC. 


1727 FERRIS AVENUE e DETROIT 25, MICHIGAN ~ 
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The first problem of reconversion facing private 
industry today is the problem of getting machines 
in motion as soon as possible. 


The vast stock pile of government owned sur- 
plus tools of every description being released to 
industry can help you reconvert. It is the job of 
the Reconstruction Finance Corporation to dis- 
pose of this surplus property quickly and effec- 
tively. Toward that end we ask you to follow this 
simple 3 step procedure: 


Submit in writing your requirements for machine 
tools and industrial equipment to us now. 


Send a typewritten list to your nearest R.F.C. 
Regional Office listed below. 


) Make your descriptions brief, one line if pos- 
sible, clearly grouping various types of equip- 
ment you need. 


The supply of industrial equipment and machine 
tools is sufficient to meet most of the needs of 
industry . . . as this partial listing indicates. Our 
job is to get these tools in your hands as speedily 
and easily as possible. The 31 strategically located 
offices below are ready to help you reconvert. 


THIS SURPLUS 
EQUIPMENT is 
available through 


RFC 


A CHECK LIST OF SURPLUS 
INDUSTRIAL EQUIPMENT 


Check the types of equipment on which you desire 
further and continuing information. Mail to your 
nearest RFC office listed below. Your name will be 
placed on our regular mailing list. 


MACHINE TOOLS 

Boring Mills 

Broaching Machines 
Turret Lathes 

Drilling Machines 

Gear Cutting and Finisi.ing 
Grinding Machines 

Lathes 

Milling Machines 

Shapers and Slotters 


INDUSTRIAL EQUIPMENT 


Hydraulic Presses 
Woodworking Machinery 
Electric Welding Equipment 
(Arc or Resistance Types) 
Heat Treating Furnaces 
Inspection Testing and Measuring 
Conveyors 
Gas Welding and Cutting Equipment 
Engine Driven Generator Sets ~ 
Process Control Recording Instruments 
Electrical Switch Gear, 
Miscellaneous Metal Working Machinery 


OO 





OoOoOOoooO 





OO 


OOOOOOOO 





The following surplts equipment is also available 
in various makes and LARGE QUANTITIES ... 


() Ball and Roller Bearings 


(1 Abrasives, Basic Products 
(Grinding Wheels) 


(] Cutting Tools for Machine Tools 


———=AVAILABLE THROUGH RFC—— 








(Drills, Reamers, Milling Cutters) 














We want to make it easy to do business with RFC. If you desire, credit terms can 
be arranged. If your local office does not have all the equipment you need, they 
will endeavor to locate it from other offices throughout the country. 





CONSTRUCTION J'INANCE CORPORATION 


A Disposal Agency Designated by the Surplus Property Administration 


Agencies located at: Atlanta * Birmingham + Boston + Charlotte * Chicago * Cleveland + Dallas » Denver 
Detroit - Helena + Houston + Jacksonville - Kansas City, Mo. ° Little Rock + Los Angeles + Louisville 





Minneapolis + Nashville + New Orleans * New York + Oklahoma City * Omaha - Philadelphia 
Portland, Ore. + Richmond °« St. Louis + Salt Lake City * San Antonio + San Francisco + Seattle * Spokane 130-T 
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POLDER 102 







































































Clevelana===== 
sizes as shown in the following 
Size | | lL, | 
of KI) %K iy K 12156 K 
Press | “ 4 
Capacity } | | | 
in Tons 50 | -75 | 100 150 250 
Standard Stroke of Slide 135” | tg” |ayg" | 114" &; 
Adjustment of Slide a" | a" | 4” | 13" | 4" 
Shut Height | or [on 11" GE 12” | 12” | 13” 
Width Sin m 
Uprights—Std. 15” 15” 16” Ez” 20” 


























To meet special requirements it is sometimes $s necessary to modify the standard stroke, die space, width 
between uprights or other standard specifications in which case our Engineering Department will gladly 


cooperate in recommending the most suitable arrangement. 


ts 
is 
ptal 
this 
dies 
ble of 
kin of 
h runs 
maller 
on the 
is em- 
andard 
12K] 15K} 2K 
1200 | 1500 2909 
ta 3" ” 
a Pe | 
1g”.| 20° | 22” | 24” 
36" | 42” | 44°. 
— 
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LOOK TO 


ALUMINUM 





, - ++ to help you in designing parts or complete assemblies combining 


high strength with minimum weight— 


‘ - ++ to reduce shipping and handling costs of your products and. ser- 


vice parts— 


: - + + to achieve, at favorable cost, the modern touch that assures public 
: acceptance— 

e 

+ 

: - ++ and for expert advice on Smelters’ Laboratory-Controlled Alum- 


inum Alloys and their proper application for any item made by die, 


; sand or permanent mold casting process, look to the members of 


Htommum Reseanc nsrrrure 


; 111 West Washington Street, Chicago 2, Illinois 


The Cleveland Electro Metals Co. R. tavin & Sons, Inc. U. 5. Reduction Co. 


2 ° & Cleveland 13, Ohio Chicaga 23, tilinois . East Chicago, indiana 
¢@ « : Federated Metals Division The National Smelting Co. Alumiauw ead 


” American Smelting & Cleveland 5, Ohio . 

Refining Company : : Magnesium, Inc. 

New York City 5 and Branches Niagara Falls Smelting & Sandusky, Ohio 
Refining Corp. 


General Smelting Company Buffalo 17, New York The American Metal Co., Ltd. 
Philadelphia 34, P. Ivan New York City 6 

Sexton North American Smelting Co. 

Samvel Greenfield Co., Inc. Tioga and Edgmont Sts, Apex Smelting Co. 


Buffalo 12, New York Philadelphia, 34, Pa. Chicago 12, Illinois 


William F. Jobbins, ine. Senken-Galamba Corporation Berg Metals Corporation 
Aurora, Illinois Kanses City 18, Kansas Los’Angeles 11, Colifornia 
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Have you considered the postwar possibilities of | designed to a double job of protection and dis- 


packaging such as these dustproof, waterproof play, plus multiple ultimate uses. 
plastic boxes now used to protect vital war ma- STANDARD MOLDING CORPORATION 
terials? Engineers will study your problems and submit 
If your postwar product or parts service lends ideas for combining utility with beauty in dust- 
itself to plastic packaging, now is the time to plan proof, waterproof packages that also provide ease 
ahead. Your new packages or parts and service of product identification. The combined talents 
can combine rigid sturdiness with transparent and facilities of the STANDARD organization are 
visibility and interchangeability. They can. be at your service. Phone us, or branch nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tele. GRAmercy 7-8929 
CHATTANOOGA—Standard Molding Corp., P. O. Box 350, Tele. 6-2101 


STANDARD G@ MOLDING 
Gor 


460 BACON STREET, DAYTON 1, OHIO Telephone HEmlock 8307 
172 


Branches: 
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“GENTLEMEN — LET'S NOT KID 
OURSELVES ... WE MUST START NOW 
TO REDUCE PRODUCTION COSTS!” 


ae 
es 


Thanet s ge 


@ Management is right! Now is the time to consider ways and 

means of reducing production costs. Plan now on using stand- 
ard machine tools and attachments instead of expensive, cost- 
upping, single purpose equipment. 


Ae 
ee oN 
pe 


It's really surprising, for example, the great variety of milling 
operations that can be handled by Kempsmith Standard 
Attachments mounted on a standard milling machine. These 
precision-built attachments have proven their ability to 
handle both accurate tool-room operations and difficult 
production milling jobs, reducing costs to rock bottom. 


Investigate the versatility of Kempsmith Standard Milling 
Attachments. Write today for literature. | 


THE KEMPSMITH MACHINE CO. 
1821 S. 71st STREET MILWAUKEE 14, WIS., U. S. A. 








LEFT — A Kempsmith Vertical Head and 16” Circular 
Milling Attachment mounted on a standard Kempsmith 
Type G machine, milling exteriors of head frames for 
Dividing Heads. Note the deep, smooth cuts taken ov 
—t . | the incomplete circles. 


li 
oe 








Pructyion Brule . Mbit) i llachines Stance 1888 


* 
ee: 
vy? 


KEMPSMITH — Yes, | NAME....._. 
would like literature 

describing Kempsmith 

Attachments. Mail to: 


A 4844-1P-C 
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Walker-Turner 


MACHINE TOOLS’ 
WIDE SPEED RANGES 





































CUT MACHINING COSTS! 
a | he 
| Sse | deve 
a eae VAN 
@ Using the correct cutting speed for every Adv 
operation and material pays off in faster | BAND SAW i 
° ite 300 acte 


machining— fewer damaged tools and blades 


—cleaner, more accurate production. This all 


adds up to lower cost per piece! 


Exceptionally wide speed ranges with ample 


adjustments between “high” and “low” en- 


able Woalker-Turner Machine Tools to cut 





costs substantially. The Radial Drill’s jack- 20” DRILL PRESS | 


| are 
shaft assembly and the Band Saw’s back- i -| R.P.M. 


| sll 





gearing and cone-pulley arrangement are 










examples of this advanced designing. Write 





e and 


today for detailed catalog. t1—$352.50 less bo 


RADIAL DRI 
> oat SAW — $127.50 less base 
1 
moto 
a DRILL press—$255.00 cee = 
‘ehollly higher west of 
\ e 
Canada). 


and 












a 
in 


. WALKER-TURNER COMPANY, INC. 
PLAINFIELD, N. J. 
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Exacting war uses have proved the advantages Syn- 
thetic Sheet Materials often hold over gasket materials 
originally used—superior resistance to oil, chemicals, 
extreme heat or cold and high compression — greater 
tensile strength — improved sealing properties. 


Fel-Pro has constantly been in the forefront of this 
development and offers TWO BIG ADDITIONAL AD- 
VANTAGES as your source of gasket supply: — 


Advantage Number One: Fel-Pro’s recognized KNOW- 
HOW in furnishing gaskets that combine the exact char- 
acteristics required, resulting from long team-work with 








1199 ATTACH THIS TO YOUR LETTERHEAD —> |. 
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FELT PRODUCTS, 1542 CARROLL AVE., CHICAGO 7, ILL. 


| Send me, without obligation, FREE PORTFOLIO of SEALING MATE- | 
l RIALS and details on your NO CHARGE CONSULTATION SERVICE. | 


Why Fel-Pro Processed 
Synthetic Sheet Materials 


are being specified for 
Hundreds of New Applications 


manufacturers on practically every type of sealing 
problem. 


Advantage Number Two: Fel-Pro’s comprehensive pro- 
duction facilities and advanced technical methods that 
make possible ECONOMICAL PRODUCTION, while hold- 
ing to the HIGHEST QUALITY STANDARDS. 


Put the latest developments in sealing materials RIGHT 
ON YOUR DESK by sending for FEL-PRO’S FREE PORT- 
FOLIO; contains over 50 samples of Fel-Pro Gasket and 
Packing Materials with specifications and application 
suggestions. Write for it today; also details of our 
NO CHARGE CONSULTATION SERVICE. 


GRM 246 for a leading maker 


of air conditioning equipment 


HN 143 for a leading maker 


of automobiles 


GRM 25518 for a leading 


maker of ammunition cases 


_ _ GRM -255 for washing 


machines and general purposes 


246 GRM for a leading oil 


filter manufacturer 


_ 







with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO. 1542 CARROLL AVE., CHICAGO., ILL. 
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5400 per hour 


with TOCCO 


O improve engine performance and cut 
ao this manufacturer altered the de- 
sign of his tappet. A steel push rod seat, brazed 
to the tappet cylinder, was the basic idea. The 
problem was to harden the seat without scale, 
without distortion of the cylinder and without 
affecting the braze...andtodothis at lowcost. 


A TOCCO Induction Heating machine 
with special fixture solved the problem 
with these results: 


rn 


gt ar 
~ , r 4 A 
* g a 
. Res 
é 4m 


“> 
ai er 
just ® , 


THEY GAVE THEIR PROBLEM THE 


THE OHIO CRANKSHAFT COMPANY e 


TOCCO 
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. HOT SEAT 


TOCCO electrical induction heats the seat 
only to a uniform depth. TOCCO’s integral 
quench then cools the area, hardening it to 
60 R.C. This quick, localized treatment 
avoids scaling and distortion, and does not 
disturb the nearby braze. The quality of the 
result is attested by millions of these tappets 
now in service. 


And as for low cost: Two wheel fixtures 
keep the tappets turning into the inductor 
and quench. Operators simply load the 
wheels. The tappets drop out at the bottom 
at a cost-cutting rate of 5400 per hour. 


How about your problem? The TOCCO 
Engineer nearby and the TOCCO Develop- 
ment Laboratory are at your service. Write 
for free copy of “‘Results with TOCCO”’. 


Cleveland 1, Ohio 


INDUCTION 


HARDENING, BRAZING 
ANNEALING, HEATING 
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This revolving gantry crane, taller than a two-story building, 

has greater capacity, smoother performance, and faster opera- 
tion because of the B-W Supercharger engineered into its 
Diesel-driven generator. 








The principle back of supercharging is very simple. Neither 

air nor fuel of itself makes a combustible mixture. Both 
must be mixed in proper proportion. It follows that as more 
air is supplied by supercharging more fuel can be burned, 

and more power developed. In many cases this has meant a 

net gain in usable brake horsepower of between 30 and 35 
per cent over the same engine unsupercharged. 











It is this increase in net horsepower, as well as improved per- 

formance at higher altitudes, and, in the case of two-cycle 
engines, better scavenging, that lies behind the ever widening 
use of B-W Sanaleinin in the marine, industrial, con- 


This Buda Diesel Generating Set, with a 
struction, transportation, and heavy-duty automotive fields. 


capacity of 147 H.P., powers the gantry crane 


Shown above, built by the Washington Iron : , : 
W orks, Seattle, Washington. ENGINEERING The story is completely described in a handsome new bro- 


chure that is just off the press. We'll gladly send you a copy. 


SUPERCHARGERS, Inc. 


@ O'VistQn QF BORG-WARNER 






PRODUCTION 
3406 WEST CAPITOL DRIVE 


Mittewates é Wistsewnete 


—_.— = 





The B-W Positive 
Dis placement Super- 
charger is closely 
sealed and precision- 
built for efficient and 
i reliable operation. 
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Use Panelyte Fabricated Parts 


where corrosion is a Problem 


Pp anelyte laminated plastic parts are not 
affected by water, brine, oil, ordinary 
solvents, coolants, ketones, esters, weak 
acids or alkalis. Having good electrical 
properties combined with unusual struc- 
tural strength, dimensional stability, and 
excellent heat resistance, Panelyte is 
thoroughly dependable and adaptable. 
Easily machined to exact specifications, 
weight-saving Panelyte parts are mass- 
produced in our new plant. 

Our policy of working closely with 
customers’ engineering departments en- 
ables us to give designing aid, and from 
performance data on hand, to make ac- 
curate estimates on the service life of 
proposed applications. 

Inquiries are invited on sheets, rods, 
tubes, and molded as well as fabricated 
parts. Write for factual ‘Engineering 
Data Book”, 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











Typical examples of lathe turning, grooving, printing, milling, 
-_ and die-punching. 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, 
Los Angeles, Nashville, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose, Sao Paulo, 
Sydney, Toronto, Vancouver. 


*® MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 


FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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All Precision Gage Blocks have one thing in common .. . 
they eventually wear. New blocks are made accurately within 
a few millionths of an inch. That is why you bought them 
... for use as dependable master standards. 


But only a little wear on a few of the most often used 
blocks can change a whole set into a potential source of dan- 
gerous errors when you use these worn blocks to set the work- 
ing gages that in turn govern your whole production accuracy. 
That is why we recommend periodic expert inspection of your 
Precision Gage Blocks . . . a sure way to safeguard the 
source of Accuracy for your whole inspection system. 


Regardless of Where You Bought 
Them The Answer is .. . 


PRATT & WHITNEY INSPECTION 
of your PRECISION GAGE BLOCKS 


Here is how it works... 


1. Send your blocks to our factory at West Hartford, Conn., 
with an order to inspect them. 


2. Each block is individually cleaned, and all burrs, bruises 
or scratches are carefully stoned. 


3, Each block is inspected for flatness, parallelism and 
length in our constant temperature room by our gage 
experts, using our extremely sensitive measuring equip- 
ment. 


4, Qur exact readings on each block are listed in an Inspec- 
tion Certificate, plus our inspector’s recommendation of 
replacement when he finds any block so worn or dam- 
aged as to be unsafe for use. 


9. This Certificate is returned to you. 


6, You then instruct us to either replace dangerous blocks 
with new ones from our stock, or to return your set “as is.” 


7. If you instruct us to replace worn blocks we will do so at 


individual block prices, and return your set in first class 
condition. 
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PRATT & WHITNEY 


Division Niles-Bement-Pond Company 
WEST HARTFORD l, 
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In this vibration-free, constant temperature room Pratt & Whitney 
Grand Masters are checked and calibrated by an interferometer. 
Periodically these Masters are sent to the National Bureau of 
Standards for additional checking. Every gage block sent to P&W 
for inspection is individually 

checked against these Masters. 


CONNECTICUT 





HIS girl is hired to look for trouble. Her job is 
to see to it that G-E Fluorescent Lamps reach 
you in perfect condition. She is performing one 
of the 480 tests and inspections which General 


Electric Lamps undergo during manufacture. 


The careful, rigid inspections of G-E’s own 
skilled, competent testing experts would be 
enough to eliminate those lamps not up to 


G-E’s high standards of quality. But, in addition, 


LOOKING FOR 
TROUBLE! 


General Electric employs an independent testing 
organization to insure impartial judgment of G-E 
Lamp quality just as a company hires an inde- 
pendent, outside firm of auditors to examine 


and certify its financial condition. 


This “check and double-check” makes even 
more certain that the G-E Lamps you buy are of 
the highest quality and that they will STAY 
BRIGHTER LONGER. 


Remember, #00, by merely lifting your phone and calling your G-E Lamp Sup- 


plier you can obtain immediate shipment of G-E Lamps. This easy availa- 


bility and excellent service means a lot when you need lamps in a hurrv! 


G-E LAMPS -* 





GENERAL @ E1EcTRIC 0% JE" S 
STAY BRIGHTER LONGER ! 
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Research is Always at Work to 
Improve G-E Lamps and Make Them 











10 HELP YOU BUILD TOMORROW’S BETTER PLANES 





















For parts that must have 
high surface hardness and 
wear resistance, that must 
retain hardness at elevated 
temperatures, that require 
high resistance to fatigue, a 
complete line of Nitralloy 
# Steels (special U-S-S Caril- 
loy Alloy Steels most suit- 
able for case hardening by 
nitriding) is available. Our 
metallurgists will gladly dis- 
cuss their application in 
terms of your requirements. 


— \ 











| 


Frames, struts and actuating 
arms of this retractable land- 
ing gear are made almost 
entirely of special Aircraft 
Quality alloy steel forgings, 
that soak up tons of shock 
without weakening or giving 
way. On larger planes hydrau- 
lic cylinders are shaped and 
Welded from alloy steel plate. 












Where precision is a “must,” as with bear- 
ings and gears, the unvarying uniformity 
of U-S:S Carilloy Alloy Steels helps de- 
signers meet difficult performance stand- 
ards. These steels are easy to forge, easy 
to machine, and respond consistently to 
annealing and heat treatment. 








0 


Purse 


* Stainless and Heat-Resisting Steels 
* Aircraft Quality Alloy Steels 
* Bearing Steels ...Nitralloy Steels 


IN ALL GRADES, IN ALL FINISHES, AND 
IN THE WIDEST RANGE OF SIZES 


HETHER your plans for peacetime con- 
struction call for designs that are con- 


servatively practical or are so far in advance of 
present developments as to be termed “vision- 
ary”, one thoroughly established fact must be 
reckoned with. 

And it is this: To carry the stresses concen- 
trated at vital points in primary aircraft struc- 
tures—to safely take the terrific shock loads in 
landing gears—to withstand destructive fatigue 
loads in engine supports—to withstand the hot 
gases of jet propulsion, there is no substitute 
for steel. 

For these important applications, and to build 
dependability and endurance into power plant 
and propeller assemblies, U-S-S Electric Fur- 
nace Steels are unreservedly recommended. 

Here are service-tested electric furnace steels 
of highest quality upon which you can safely 
rely for standard production purposes or for any 
experimental program. 

Unequalled facilities for rolling, finishing and 
heat-treating permit us to furnish electric fur- 
nace alloy billets for forging, bars, slabs, plates, 
sheet and strip as well as standard and special 
sections. Wide flexibility in furnace capacity 
makes it possible to handle promptly, small 
orders as well as large. 

U-S-S Electric Furnace Steels have earned’ 
their wings. Our metallurgists will gladly assist 
you in their application. 


CARNEGIE-ILLINOIS 
STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


MBUNITED STATES STEEL 
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does all 
these jobs 


fast and cheap 


Threading, end turning and forming, 
knurling, burnishing, combination 
threading and end forming—these 
are the kinds of operations you can 
do with the Vers-o-tool. 
Vers-o-tools are heads, either re- 


volving or stationary, self-opening 
or hand-operated, that hold circular 
thread chasers or circular cutters to 
their work. 

Their quick adaptability to differ- 


ent jobs brings you big savings in 


These are typical Vers-o-tools: 
Style DR —capacities .056” to 5” 
Style DS —capacities 34,” to 5” 
Style DBS—capacities .056” to 94¢” 


























And eireular cut- 


tool investment. 
ters and chasers may be replaced in 
one minute, without disturbing the 
setup—without “cutting and try- 


ing”’—a saving in time and material. 
















The NATIONAL ACME CO. 


170 EAST 131st STREET 









CLEVELAND 8, OHIO 


Types of circular ground thread chasers and circular 
cutters that may be used with any Vers-o-tool. 
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Still another saving comes in tool 
life—circular chasers and cutters 
may be reground through 270° cir- 
cumference—they last 10 to 50 
times longer. Bulletin D-42-C. 
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“Balling out” a tube 
is a Precision Operation 


Our business is bending tubes. It’s an exacting, intricate 
job. Some tube bends must be made so accurate that 
“balling out” is necessary. 


This is an important process of precision where a tube 
is placed in a die and steel balls of uniform diameter 
are forced through every bend so that every part of the 
curved and straight sections is standard and each tube 
is a counter part of every other tube in the same lot. 


Chis is a typical example of the unusual care that 
characterizes every step in the bending of every tube at 
the American Tube Bending Company, Inc.—from the 
tiniest of oil lines to a five-inch exhaust manifold. 


If you have a tube bending job that calls for this kind 


of care, entrust it to us. We have had a proud record for 
reliability and stability—for the past 35 years. 


Write for informative booklet “Precision in Tube 
Bending” to the American Tube Bending Company, 
Inc., 2E Lawrence Street, New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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Securing Metal Subfloors: 
metal parts 
of floor beams or sills is re- 
— 
ST Uj D WE [ D i N fo Attaching Stake Pockets: “LES oDir = 
Stake pockets, tank brackets SBE 
with end-welded studs. The 


STRAIGHT STuDS 4 HIM I 
ways to fasten |; . — 
; Faster installation is assured 
=\ - by stud welding. No drilling 
: 1 * a 
in Uo se <9 n d wi t h 4% \emes * ed quired, and the entire installa- 
6 Fe) tion job can be done above the 
[YZ floor. 
and other attachments can 
readily be secured to frames 
stud welder is easily portable, 
welds in any position. 




















Securing Wocd To Metal 
TM Frames: Furring strips and 
7 i \ N flooring can readily be se- 
NS cured. No metal need be 
ie drilled; studs can be welded 
IND through holes in the wood 
YM MM which act as locating holes. 
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SHOULDER STUDS < —« 












Securing Pipe, Cable and 
Hose: Shoulder studs provide 
a fast, convenient method of 
attaching many types of pipe, 
conduit, cable, tubing or hose; 
three typical applications are 
illustrated at left. 
















The. NELSON Stud Welder is fully portable, 
works from any standard welding generator, and 
welds in any position. Studs from 4” to 34” in 
diameter and up to 8” in length are welded with 















CEG Spacer and Bumper Bars: 
YY Spacer bars, bumpers and 
y guard rails can be attached 


é : i simply and economically with 
complete fusion to metal in 4 second. M atin chen, Dannediiiing of 
To speed production, to do a better job faster, B the stud welder males the job 


put this versatile tool on your job. The facts are 
yours for the asking . . . 








easy on large assemblies. 








= WRITE NOW for complete information, 
or to arrange a demonstration in your own shop 
at your convenience... 





Mounting Tail Pipes and 
Mufflers: Shoulder studs offer 
a fast, economical method of 











NELSON SALES CORPORATION mounting tail pipes, mufflers, 
LORAIN, OHIO etc. The mounting is strong 
Representatives and Distributors for and rigid, yet the parts are 
Nelson Specialty Welding Equipment Corp. Nelson Stud Welding Corp. easy to remove and replace. 
San Leandro, California Lorain, Ohio 
















OTHER NELSON FLUX-FILLED STUDS 


P2LZIALLE FP? 


INSULATION EYE BOLT BATTEN METAL LATH HOOK LAGGING METAL LATH GROOVED STIRRUP FEMALE 
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Aad Now! 


s | A HOLLOW MILLING 
‘ MACHINE 


for 


HEAVY DUTY WORK 

































1 
p 
l 
l 
lh 
—-— 
FINISH C 
OMPOSED of 4 stand- The air-operated fixture has electric inner- 
ard LeMaire No. 5000 hydraulic power units lock to prevent cycling of machine before 
—mounted on standard end bases which in part is clamped. A nest arrangement, used to 
turn, are fastened to a center base—this spe- locate part in fixture, facilitates change-overs. 
cial-purpose machine has many features to ; 
distinguish its efficient performance. This machine was designed to hollow mill 
= ; raght and face shoulder on universal joint spiders 
Power furnished to the spindles is independ- having journals ranging from 12” to 14%”. 
ent of that supplying the hydraulic PUMPS. Production on 34” dia. x 34” length jour- 
The AC motors on top maintain a constant pals is approximately 180 pieces an hour. 
pump speed unaffected by any variations in 
speed that might be desired in cutting-speed Again, this machine demonstrates the versa- 
of spindles. The latter are powered by DC tility of the Twin Ram Hydraulic Units— 
motors having variable speed control — by how you can make an efficient special-pur- 
7 rheostat for infinite spindle speeds and by pose machine to meet your particular re- 
flow valve for infinite feeds. quirements very simply and economically. 
The front bearing of the opposed Timken Send for folder giving complete specifications and 
bearings, in which the spindles run, is posi- information regarding these efficient units. 
tioned close to cutter, providing mini- 
mum front overhang to cutting tool. 
High pressure coolant is forced through 
spindles assuring chip removal. 
| ETRE AERRIE I 
SINGLE AND MULTIPLE SPINDLE MACHINES 
TAPPING, ETC.-TWIN RAM HYDRAULIC 
UNITS—MATCH-IT GEAR CHUCKS 
LEMAIRE TOOL & MFG. CO. ° 2657 S. TELEGRAPH ROAD ° DEARBORN, MICHIGAN 
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oe... year in and 
year out... you'll 
be glad you have 
this handy tool... 


lay. \e CUTTING BAND SAW 


Above photo shows a Wells No. 8 equipped with the 
new Wells Wet Cutting System—an economical accessory ij. 





ET a Wells No. 8 on the floor in your 
shop, and from that day on, you have 
at your service one of the most useful 
cutting tools available. It cuts bar stock, 
angles, square or round tubing—all 
types of metals and every size that can 







Wells. In fact, the gravity-feed and 
automatic shut-off make it possible for 
one man to operate two or more Wells 
saws at the same time. 

Thousands of Wells No. 8’s are in use 


today ... ample proof of their utility 











be fitted into it. and worth. Where can you use one? S 
Use your Wells in the storeroom, tool : 
Ul i , a f 
room or for maintenance work. Move Specification ¢ i 
it to the job quickly and easily to save CAPACITY: Rectangulor ... . . . 8” x 16” 
time and labor. Equip it with the new (Species Guides). . . 2. 5 20" 
Wells Wet Cutting System for produc- rounps:. ..... . . . . 8” Diameter 
tion work too. MOTOR: .. . - « YWH.P., A.C. or D.C. 
Anybody can operate an easy-to-use SPEEDS: . Selective 60, 90, 130 feet per minute 
WEIGHT: . . . . . Approximately 665 pounds 


is 
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Products by Wells are Practical 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
101 JEFFERSON STREET, THREE RIVERS, MICHIGAN 
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Imagine being able to produce beautiful adver- 
tising displays and posters ... direct mail pieces, 
and catalog inserts—in seconds! 


And not spending one cent for engravings or 
make-ready ...or waiting days to see your layout 
in printed form, in the desired number .. . ready 
for distribution. 





























What artist wouldn’t smile! 


What holds true in the drafting room or office . . . is also 
true in the Art Department! 
Any translucent original can be reproduced in an Ozalid 
maehine in seconds. And reproduced—not as a negative— 
but as any one of ten different types of positive. Ozalid 
prints. In different colors (black, blue, red, or sepia)... 
and on different base materials (paper, cloth, foil. or film). 
Consider the over-all convenience of this Ozalid service: 
An idea can be conceived, a layout prepared ...and a thou- 
sand Ozalid prints made—in the desired color and on the de- 
sire material—in less than two hours’ time. 


Each print full of sales appeal—and as easy to read as the orig- 





mal, whether it be a reproduction of a line drawing or a pho- 
tographic subject. 


Helping the artist is only one of Ozalid’s jobs. 
Like the average user, you will probably employ 
Ozalid to reproduce your engineering drawings, 


In other ways, too, Ozalid saves time, labor, and materials 
for the average Art Department: An Ozalid print of a layout 


can be altered with a corrector fluid and changes drawn in; typed sheets, business machine reports, photo- 
previously used illustrations may be repeated with new copy; graphs, in fact, the work of all departments. 

¥ a different effect can be created—not by redrawing—but sim- For no other technical reproduction process 

ply by changing the position of originals and making a new offers a business organization such versatility, 


print; if you advertise in papers or magazines, you can send economy, speed, and convenience! 


Ozalid prints which actually produce superior engravings. 


Write today for free catalog and sam- 
ples of the 10 types of Ozalid prints 
you can make from any of your orig- 








we We 





inals. 
N DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, N. Y. 
N OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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Logging The Lous for 
LONGER WEAR! 


It’s the special “loop-finished” cloth in 
Jomac GLovEs ...a fabric which is lock- 
stitched to keep the thick cushion-pile 


in place and to give up to 7 times the 





wear of ordinary work-gloves. 

















Jomac Heat- and Flame-Resisting 
Gloves are guarding workers’ hands on 
hot-handling jobs . . . increasing pro- 
duction .. . lowering costs. And they 


can be washed repeatedly, kept clean! 


o 


TRY JOMAC GLOVES—Test them in your 
own shop—on your toughest jobs. Check 
them for wear, for washability, for in- 
creased production. Write for full details. 
C. WALKER JONES CO., Philadelphia 38, 
Penna. 


t 


JOMAC'S LATEST CREATION — Safety 
GAUNTLET-CUFFS. Now, you simply 
replace worn glove without the expense of 
buying full gauntlet. 





JOMAC 


HEAT- AND FLAME-RESISTING GLOVES 
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to better production... 


PRECISION COLD-ROLLED STRIP 


Basic to quality and cost control of metal 
parts fabrication is the material specification. 
It's like a good start in any race —so many 
production factors depend upon this important 
first step. 

When you consider light gauge cold rolled . 
strip steel for your production, remember what 
CMP PRECISION offers you: steel processed to 
your exact requirements by this modern spe- 
cialty mill whose entire organization is directed 
to the production of only this one product and 
whose facilities and equipment regularly pro- 
duce Thinsteel to standards of uniformity and 
accuracy which can give you more finished 
parts per ton. You will find here a background 
of years of specialty experience and friendly 
assistance which can be helpful in planning 
your cold rolled strip steel needs. 


THINSTEEL FACTS: carson & actoy craves 
COILS UP TO 300 LBS. PER INCH OF WIDTH 
EXTREMELY CLOSE TOLERANCES 
WIDE RANGE OF PHYSICALS » WIDTH UP TO 24” 


THE COLD METAL PRODUCTS CO. 
Subsidiary of the Cold Metal Process Co. 
YOUNGSTOWN, OHIO 








GIVES MAXIMUM PRODUCTION PER TON 
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FROM BLUEPRINT TO DELIVERY... 


TOUREK COORDINATES ENGINEERING KNOW-HOW 
WITH MODERN EQUIPMENT TO BRING YOU 
THE FINEST SCREW MACHINE PRODUCTS! 











“Take-it-to-Tourek” is a phrase frequently used by many exacting buyers 
of screw machine products. They rely on Tourek to coordinate at every 
step the vital factors of engineering “know-how”. . . modern equipment 


oe. One manufacturing experience to produce their exact requirements ... 
and to make deliveries as scheduled. 


Tourek’s skill in engineering and production is ready to produce precision 
screw machine products for you... . in any quantity... 
in any alloy . .. and in any size up to 2-5/8”. Why not consult us now? 


J. J. TOUREK MFG. CO. 
4701 W. 16th St., Chicago 50, Ill. 


MAKERS OF FAMOUS BALL JOINTS 
AND SUPER-TITE TUBE FITTINGS 
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~ MATCH Hele 


Top off your good work on your Payroll Savings Plan 
with an outstanding showing in the Victory Loan—our 
last all-out effort! 


Help bring our boys back to the homes for which they 





In rallies, interdepartmental contests, 
and solicitations, promote the new Franklin Delano 
Roosevelt Memorial $200 Bond! Better than “cash 
in hand,” Victory Bonds enable the buyers to build for 
the future—assure a needed nest egg for old age. 
Keep on giving YOUR MOST to the Victory Loan! 
All Bond payroll deductions during November and De- 


Brsiw 


This is an official U. S. Treasury advertisement prepared under auspices of Treasury Department and War Advertising Council 





VICTORY LOAN ! 


fought—and give our wounded heroes the best of medi- 
cal care—by backing the Victory Loan! You know your 
quota! You also know by past war-loan experience that 
your personal effort and plant solicitation are required 
to make your quota. 


Sell the New F.D. Roosevelt Memorial $200 Bond through your 
PAYROLL SAVINGS PLAN! 


cember will be credited to your quota. Every Victory 
Bond is a “Thank You”’ to our battle-weary men overseas 
—also a definite aid in making their dreams of home 
come true! Get behind the Victory Loan to promote 
peacetime prosperity for our returning veterans, 
your nation, your employees-- 

and your own industry! 
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SEE WHAT “ 
MACHINE TOOLS 
CAN DO FOR YOU 


Brothers-in-production, take a look at every job in “WRITE FOR THESE BULLETINS 


your shop. In particular take a look at your machine _Hy-Draulic SHAPERS — 


. ' = Ram type, 12” stroke 
tool equipment. Will additional shapers, planers, Ream pa 16” to 28” stroke 


Openside, 36” stroke 











slotters or shaper-planers help you improve and in- 


crease production? h n h tools th Hy-Draulic PLANERS 
production? Do you have any such tools that net = Rear: 


are obsolete, worn out, long due for replacement? Openside Planer 
In any event, take a good look now at Hy-Draulic — — 
Shapers, Planers, Slotters and Shaper-Planers. In- oa ae 
vestigate their exclusive advantages, ease of set-up 
. . _ ane Hy-Draulic SHAPER-PLANERS 
and operation; their precision, durability and 42" to 144” stroke 





cconomy. * PLEASE ADDRESS YOUR INQUIRY TO DEPARTMENT 2612 


ROCKFORD MACHINE TOOL CO., ROCKFORD, ILLINOIS 
| I ettineieeel 
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SHAPERS SLOTTERS 


SHAPER-PLANERS 




















SNYDER “SPECIAL” BORES, FACES AND TAPS PARTS 


OF VARIOUS SHAPES, SIZES AND MATERIALS 


This two-way Snyder special purpose ma- 
chine is designed for boring, facing and tap- 
ping valve bodies of iron, bronze or alumi- 
num in a wide variety of shapes and sizes. 
The part is held in a fixture on a four-station 
trunnion. The work-holding device locates 
and clamps through a two-jaw chuck ac- 
tuated by two hydraulic cylinders for clamp- 
ing and unclamping. 

Side housings each contain two individually- 
driven and hydraulically fed tool spindles 
with brackets sliding on hardened and 
ground ways. Each spindle has a variable 
speed D.C,.motor to obtain maximum effi- 
ciency in the tool diameters used. Spindles 
are adjustable for speed independently 
through electric rheostats. Hydraulic feed 


SNYDER 


DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 
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rates are adjustable for each individual slide. 
Tapping units are equipped with individual 
lead screw and quick-change pick-off gears 
for tool speed change. Lead screws for 
various pitch threads are easily exchanged. 
Control equipment is set up for manual or 
automatic operation, control buttons being 
provided for setting up each individual tool 
spindle independently. Production is approx- 
imately 300 pieces an hour at 80% efficiency. 
We invite consultation regarding any metal- 
cutting production problem involving the 
factors of time, accuracy, finish, handling 
fatigue and safety. These factors, and the 
ultimate factor of cost can be controlled 
through Snyder special-purpose machines. 
Snyder Tool & Engineering Company, 3400 
E. Lafayette Avenue, Detroit 7, Michigan. 


21 Years of Successful Cooperation with Leading American Industries 


No. 52263 
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.. solid and tough by nature, are usually the strong- 
est form of any given metal. Proof of this is the extensive 
use of forgings of light-weight magnesium alloys in military air- 
craft for landing gear components where impact and other stresses 
are extreme. 

Why not take advantage of this fact to lighten up the highly 
stressed small parts of your products with Revere magnesium forg- 
ings? By replacing castings in this way you can save either weight 
or space—or both—with no sacrifice of mechanical properties. 

It is sometimes thought that because forgings cost more to buy 
they necessarily cost more to use. But in fact the opposite can 
often be true. Revere magnesium forgings have no abrasive ‘‘skin,”’ 
no blowholes or hard spots to cause rapid wear on tools and 
appreciable waste of metal through scrap or rejects. 

They are precision made to close tolerances, leaving a minimum 
of excess metal to be machined away. Finished details can often 
be completely forged and machining eliminated at those points. 
In addition it is often possible to engineer several parts into a single 
forging, with a large reduction in assembly time. 

Revere offers you nearly a quarter century of experience in. the 
volume production of fine non-ferrous forgings. Revere forgings are 
available in copper, brass, bronze or aluminum, as well as in mag- 
nesium. A Revere Tecinical Advisor will gladly consult with you. 
There is no obligation. Just write to the Revere Executive Offices. 
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New York 17, 
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GUARANTEED ACCURACY AND PROMPT SHIPMENT 


OF MERZ STANDARD GAGES 




















@ Users of standard A.G.D. plug and ring 
gages, plain or threaded, will be agreeably 
surprised at the prompt shipment of their 
erders placed with this company. A con- 
tinuous production schedule of a wide range 
of the most generally used sizes and thread 
forms usually permits immediate delivery 
from stock. . . . Rigid inspection of these 
gages, under U. S. Bureau of Standards speci- 
fications, insures the same accuracy for these 
gages which has given MERZ special gages, 
tools, fixtures and experimental machines an 
enviable reputation, for excellence and pre- 
cision, throughout the industry. Write for 


literature. ; 
4 


ME RZ INDIANAPOLIS 7, INDIANA 


Neen MACHINED CASTINGS? 






















Sibley is able to supply completely machined grey iron cast- 
ings to your blueprints. This work should preferably be of 
small to medium size and in production lots. 


Your schedule requirements and quality of work will be 
given paramount consideration. 


Submit blueprints for quotation and in your reply, please 


refer to this advertisement. 
DRILLING MACHINES e SPECIAL MACHINES e MACHINE WORK TO SPECIFICATION 
D / 
j 
D) \ 


MACHINE & FOUNDRY CORPORATION 
SOUTH BEND 23, INDIANA 
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* HIGH 
PACKAGING 
COSTS 





ROUGH 
HANDLING 
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Sead FIBRE 


‘Your Shipments At 
‘Costly Hazards 


‘heavy-duty wrapping paper. 









Guards 


Dirt, dust, 

moisture and 
rough handling are 
all-out enemies of shipping. And, pity 
the poor package that is not securely 
guarded against these costly forces. 
Fine products that left their birthplace 
in top-notch condition, often arrive at 
destination battered and bruised by 
the hazards of transit . . . fit subjects 
for later arguments and adjustments, 
not to mention the loss of valuable 
customer good-will. 


Guard your shipments with tough, 
water-proof, dirt-proof Fibreen. Make 
sure that they reach their destination 
in the same excellent condition they 
left your plant, 


Fibreen is standard wrapping equip- 
ment with thousands of manufacturers 
— doing a tough job well at a very 
small cost. Write for a working-size 
sample of Fibreen. See for yourself 
why it is called the guardian of all 


Sisal fibre reenforcement for 
strength—special asphalt for 
water-proofness —kraft paper 
for clean, easy handling — 
sealed by heat and pressure 
to produce Fibreen. 
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UP TO SOO C.P.S. 


With 4 
This =~ 


DYNAMIC > 


PRESSURE 
GAUGE 


The Trimount All-Purpose Differential Type Series 
“N” Dynamic Pressure Gauge is the latest develop- 
ment in gauges for ground and flight test studies in 
aircraft and aircraft engine testing, and in many 
other fluid systems. Pressures up 500 C.P.S. can. 
be measured in fuel systems, intake manifold sys- 
tems, hydraulic systems, and in many other locations. 

Operation of this gauge is extremely simple. It is 
very accurate and has almost perfect temperature 
correction. 

Drop us a card today for the details 





INSTRUMENT 


37 W. VAN BUREN ST. a 


CHICAGO 5, ILL. 
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SPECIAL BY 
PROGRESSIVE 
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ELECTRONICS DIVISION 


TRIMOUNT 


COMPANY 





ELIMINATE NEEDLESS NOISE 


f 


Peoeeerre, | 





WITCO #1085 VIBRATION DAMPENER protects 
cars, cabs, and buses against unnecessary body 
noises. It is easily applied with standard spray 
equipment, and forms a lightweight coating that 
dampens vibration at the rate of 12 to 14 decibels 
per second at all ordinary outdoor temperatures. 
Useful for almost any metal fabrications which 
sound deadening will benefit. 
Write for samples and techni- 
cal data, 





WITCO CHEMICAL CO. 


435 N. Michigan Ave. Established ia 7310 Woodward Ave. 
Chicago 11, Illinois 1920 Detroit 2, Michigan 





























Gis. 


Here are Clamps of new design for fastest 
operation—high speed production. Put Grand 
Speed on your work. Compare! See how 
they make savings that really keep down 
selling prices of products. 


CLAMPMASTER 


EXTRA-DEEP-THROAT CLAMPS « lead- 
ing Grand Specialty. Openings 4%” to 8%”, 
Throats 4%” to 6”. Clampmaster illustrated. 
Position and release instantly. No waste motion. 
Hold firmly on any surface. Proof-Tested Alloy 
Steel. SPATTER-PROOFED with copper plating. 


QUICK LOCKCET CLAMP with trigger 
release. Ideal for fast, light work. 

The Grand Specialties line includes alloy steel ‘ 
and malleable iron clamps for every service. gyjex LockceT CLAMP 


GRAND QUIKCET ALLOY-STEEL VISE. 
Wlosed or opened in a wink! Simply pusb 
on jaw to close, and tighten with turn of 
handle. Balanced Grip holds firmly. Haré- 
ened serrated jaws integral with boy. 
OPENS INSTANTLY to full 3” by trigger 
release. Ready for further werk without 
adjustment. Loose-proof handle. 


Write for complete Cataleg of these and 


other time saving Clamps and Vises 
QUIKCET VISE 


GRAND SPECIALTIES CO. 2: 











3113 W. GRAND AVENUE e CHICAGO 22, Itt. 
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77 AV-16 SERIES 
p FITZGER ALD) ELECTRIC MOTOR 


GREASE RETAINERS 


. OIL SEALS | VALVES 


'\ GASKET PACKING MATERIALS 















4 : | for Gasoline, Hydraulic 

Gasket Craftsmen ‘ : , 
for 39 Years | Oils, Lubricating Oils 

i Gaskets of all types and materials | 

dy . 

ray The 

hat §| FITZGERALD MANUFACTURING CO. 

els TORRINGTON, CONN. 

res. Branches at Chicago and Los Angeles 

‘ich Canadian FITZGERALD Limited, Toronto 

fit. 





i”) FITZGERALD 
0. \ ste GASKETS 


Ave. THE COMPLETE LIME THAT COMPLETELY SATIGFIES 















WE can now accept work of 
machining experimental 


parts for peacetime products— AV-16 hits a new high in hi-g progress! 


. also production work involving 
: the machining of small lots of | Most compact. Featherweight. Insures posi- 
} parts to close tolerances. tive shut-off. Less current consumption. 
© te tee High flow capacity with minimum pressure 
- Four Gueutnemiaitet drop. 100% safe, with explosion-proof 
housing. AN fluid and electrical connec- 
GOVRO-NELSON CO. tions. Write for complete engineering data 
1931 Antoinette, Detroit 8, Mich. ‘ and Catalog 52-B. 











ney ll 





801 ALLEN AVENUE, GLENDALE 1, CALIF. 


FACTORY BRANCHES: PHILADELPHIA + ATLANTA + BOSTON + OHIOAGO - DALLAS 
a KANSAS OITY - NEW YORK - DENVER - DETROIT - CLEVELAND - PITTSBURGH 

















uaa HOUSTON - SEATTLD - SAN FRANOISCO « DISTRIBUTORS IN PRINCIPAL CSTIES 
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ING MACHINES: 


LL 
if YOU WANT DRI Cood Delivery 
For that machinery 


Accurate + Well built--- 
R.F.C. which will give you 


[ H E [ K "A good productivity. 
For efficient drill- 
Q SIBLEY ing to meet mod- 

f, ern production demands. 


y 1 ick ¢ MACHINE & FOUNDRY CORP. South Bend 23; Ind. 





Courtesy Cleereman Machine Tool Co. 


WHEN YOU NEED PRECISION-BUILT = Jf i 10 be movided 
SMALL PUMPS .. . Specify TUTHILL of rubber... 


Built-in Pumps Save Space, Material and Money 


When design calls for building the pump directly 
into the machine, Tuthill Stripped Pumps meet 
every requirement. These internal gear rotary . Write for new catalog describing 
Free NH. Q. Canfield ihe 
pumps are furnished without mounting bracket, as complete with specfctions ond 
Model S; or with pumping elements only, as Model pod valvable. It's en wie 
SA. Available for pressure lubrication, coolant, on ee, 
hydraulic and liquid transfer service. Capacities 
from | to 50 g.p.m. Also automatic reversing type. H, O. CANFIELD CO. 


Write for Tuthill Stripped Pump bulletin. oe * a 
Everything in moulded rubber 
for aver half a century 




















TUTHILL PUMP COMPANY 


939 E. 95th STREET e CHICAGO 19, ILLINOIS 

















T1YNNINGHAM CO. 
WEE ss SAFETY STEEL STAMPS 


220 E. CARSON ST., PITTSBURGH, PA__ 















The New 
\ TINNERMAN 


SPEED CLAMP on water valve of automatic 
home washer. 





Latch by hand 


SPEED CLAMP ADVANTAGES 
He 1. One piece—no bolts, gears, thumbscrews. 
g ’ 2. Exclusive, self-locking, ratchet design. 
Lo ¥) 3. Faster and easier to install or remove. 
NY 4. Uniform pressure provides leak-proof grip. 


5. Low profile—no protruding mechanism. 
6. May be used over and over again. 


~ e 
Lock with pliers 


Write for literature 


TINNERMAN PRODUCTS, INC. 
2059 Fulton Road, Cleveland 13, Ohio 


Remove with _—== 
screwdriver “( 








PATENTED 
* feg US Por OW 


FASTEST THING IN FASTENINGS...OVER 3000 SHAPES AND SIZES 







% 
XY AAA 
% & 


Pup, ® raeUALTY | 
“OLOING 
QUALITY 
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wuitney- JENSEN propucts 


30 YEARS EXPERIENCE 








AIRCRAFT 
RIVET SQUEEZERS 

Standard, Alligator, Crab, Snake Head, and Peli- 
can types for speedy, accurate, uniform setting 
of aluminum rivets up to 5/32” size. Pelican 


type (shown) in 6 sizes from 134” to 6” throat 
depth. 


NEW DEEP-THROAT LEVER PUNCHES 
Made in 7”, 10”, 18”, 24” throat depths. Pow- 
erful geared action. Capacity, 7/2 tons. Throat 
height 6”, die space 3%”. Standard equipment 


includes depth and side gauges, punch holder, 
die adaptors, die shoe and one punch and die. 


NO. 5 JR. PUNCH 


Capacity %” hole in 16 ga. iron. In 
metal kit box with 7 punches and dies. 
A handy and very popular tool. 













WHITNEY METAL TOOL COMPANY - 


190 FORBES ST. ® | Cokes Ged Goes a an 
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aud Eary: WYCO 
Fits any /" elec- HY-SPEED 


tric drill, air drill or 
flexible shaft 


Speedy! Accurate! Powerful! 
Saws and files metals, woods, 
plastics. Chucks in drill chuck Ne. | 


or collet. Uses ordinary hack = tyre Saw 
saw blades and standard 4" (Perteatiy 


shank machine files. 
used in difficult places. 


e All rotating parts ball- 
bearing, running in oil. 


© No gears. No cams. \im= 
Always smooth-running. 


© Square plunger with take- 


Easily 


up for wear. All wearing M i 
parts heat treated. a 
© Saw chuck holds firmly, = 


aligns saw perfectly. 


Bronze 
Complete with extra saw  nnectins 
blade and 4" round machine Ne. 4 
file. Ball 
(Sold only thru wobble 
jobbers.) ...... $35.00 ni 


Send for Catalog on Complete ‘Spindle iG rT As 
Line of WYCO Tools and Flos — ‘ he ys 
ible Shaft Equipment. "| 


WYZENBEER x STAFF, Inc. 


sik ACO 
, Nii * 
83| W. HUBBARD ST. « CHICAGO 22, ILLINO tee 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 199 








—-FELT— 


Only first rate FELTS, meeting required speci- 
fications and tests, will function properly. 
Substitutes will not do. Check this with your 
engineers . .. then buy FELT with confidence. 


American Felt 
Com ary 











TRADE 
General Offices: TR Conn. 

New York Boston Chicago Detroit Philadelphia St. Louis 
Cleveland Los Angeles San Francisco Dallas Seattle 
— 

Fe 

be 

t 

Qi cca 





DANLY oi: spaincs 


MEDIUM PRESSURE HIGH PRESSURE 

HIGH DEFLECTION MEDIUM DEFLECTION 
2100 South 52nd Avenue Stuns 50, iltinots 
Milwaukee «2... : a... E. Wisconsin Pitledelphie eecee 3858 Pulaski Ave. 
Detroit «.es5e4% 49 Temple Ave. ; : 
Gietittilcscccse 1550 E. 33rd St, 10nd sland City..... 47-28 37h &. 
Dayton seseseee 990 E. Monument | Ducommun Metals & Supply Company 
Rochester ...+++- 16 Commercial St. 4890 South Alameda, Los Angeles 





JOHN CRANE Z 
PUMP SEAL 


Designed for AIRCRAFT, MARINE, JEEP, 
TRUCK, TRACTOR AND AUTOMOBILE PUMPS 


CRANE PACKING COMPANY ci CUYLER AVE. 


CHICAGO 13, ILL. 














ENGINEERING & CONSULTATION, DEVELOPMENT & DESIGN 


Product Design, Development and Complete Engineering of 
Products 


MECHANICAL DESIGN 
Productien process machinery, Plant Layout. Wide experience WY’ 
in po Design—automotive, tractor, farm equipment, ;° 
oc. Layout and detail. Wire, write a phane. 

THE _—— COMPANY 
349 S. Dearbora S$ Chicago 4, Ullinois 

Veierhene HARrisen 7747 














| , ED i 
STAMPED Heavy, medium and light stamp- 
‘eH ings in any quantity. A steady flow 

of production—when you want it. 


Woars HAM METAL CO. 
9 Hunt Street, W. 














Measurably Be 


: 
fetter 
(S} rT 
( : FOR ALL CARS. AND om 


SERVICE SPRING COMPANY + 





INDIANAPOLIS 6 INDIANA 
























BLAKESLEE 


SoWvendt Vap Vapor DEGREASERS 
Metal 








Dela WRSWERS 





G.S. BLAKESLEE & CO., CHICAGO 50, ILL. 


NEW YORK, N. Y. TORONTO, ONT. 


Cold Rolled Strip Steel Cold Finished Ban 
Tempered and A led Spring Steel 
Sheet Steel Drill Rod 





Round Edge Flat Wire 
Steel Balls Round Wires Feeler Gauge 


New York Cincinnati 
Milwaukee St. Lovis Minneopelis 


GENERAL STEEL WAREHOUSE (0., IN. 


1830 N. KOSTNER AVE., CHICAGO 39 





Complete Arc Welding 
and Materials Handling Service 
AC and DC Electric Arc Welders and 
Electrodes, Welding Positioners, Electr 
Hoists and Cranes. 
4559 W. National Ave., Milwaukee 14, Wis 























Write for Bulletins 
F. J. LITTELL MACHINE CO. 











SAFETY FEEDERS FEEDS 
AND PICKERS STRAIGHT- 
ENERS 


4155 Ravenswood Ave. 
CHICAGO 13, ILL. 











———— 








Manufacturers of a complete line of AC & DC Electric 
Resistance Welding Machines. 


Watch page 9 nex? issue for our full page advertisement. 


—S CIAKY 


4915.W. 67TH ST... CHICAGO. -ILL. 











Alr Cleaners—Oll Bath and Pre 
Cleaners for Engine Protection 


UNITED AIR CLEANER DIV 
Chicago, !!! 


For Ignition Switch Service; Di- 
rectional Switches; Dove Tolls 


MITCHELL DIVISION 
Philadelphia, Pa. 


Divisions of 


UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago, lil. 


ESS. 








AUTOMOTIVE 
and AVIATION 
INDUSTRIES 


Penetrates into Leading Plants 
in the 
Automotive and Aircraft Industries 














— 








.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 


=. [AUTOMATIC CHUCKING EQUIPMENT 


““TPOTTER & JOHNSTON: MACHINE CO. 


PAWTUCKET, RHODE ISLAND 








Samm if your product is seen, it should be seen to 
ans ag the best advantage! A good name plate is a 

mm powerful aid in showing off what you make, 
in telling a selling story through the eye. 
——f Any name plate can identify a product. A Robbins name 
plate goes far beyond that—adding a great deal to its appear- 
fance and styling, speaking volumes for its quality—because 
every Robbins name plate is individually created to heighten 
r. |B the sales appeal of your product. 


Ve rx bhi, Ideas in Metal 
7¢ ATTLEBORO, MASSACHUSETTS 


















MILLHOLLAND 


_ DRILLING - BORING |, | 
'C MILLING - TAPPING 2's 


Y2 to 20 HORSEPOWER-DRIVE 


AUTOMATIC and SEMI-AUTOMATIC 
PRODUCTION MACHINERY 


Automat 





W.K. MILLHOLLAND MACHINERY CO. 


Indianapolis, Ind. 











OPPORTUNITY! 


Ke 


Distributor with established outlets among leading auto- 
motive and industrial jobbers in eastern United States (plan- 
"ing national and export expansion) seeks contact with 
manufacturer who desires superior distributing facilities. 
We have a complete sales organization, warehousing facil- 
ies and enjoy a substantial financial rating which qualify 
us to market any worthwhile product. A personal interview 
to explore possibilities will prove mutually advantageous. 





Box #57, Automotive and Aviation Industries 
Philadelphia 39, Pa. 





TRIES Decemhe 15, 945 








_ 









1 block from Automobile Row, 
this modern 700 room hotel is 
a favorite stopping place for 
members of your industry. 
Single $3.00 
Double $4.50 
Hotel 

















WELLINGTON 


7th Avenue at 55th Street 
A Knott Hotel 

















Manufacturers of 
Sheet Metal and Tubular Accessories 
for Leading Engine and 
Propeller Manufacturers 


B+H AIRCRAFT CO, Ino. too i Grin 












STAINLESS STEEL 
FLOATS 


Especially adapted to severe service where 
ordinary floats would be short-lived. Floats of 
stabilized 18-8 stainless steel, with Chicago 
Float Works stabilized weld, are suitable for 
service at temperatures up to 1600 F. Spherical 
(ball) shape only, with or without connection, 
standard sizes 3 to 10 inch diameter. Write for 
our general catalog with complete data. 








. CHICAGO FLOAT WORKS, INC. 


“Nothing but Floats” since 1915 
2330 SOUTH WESTERN AVENUE, CHICAGO 8, ILLINOIS 














Vertical 
ROTO-MATICS 
Multiple Continuous operation is essen- 


— — tial for maximum production. 


automatic VERTICAL ROTO-MATICS are 


— continuous operating, multiple 


added spindle, non-indexing ma- 
production. 


chines that are adaptable toa 
wide range of machine prob- 
lems... . Bulletins 110 and 120 
may help you solve your prob- 
se’ lems. Write for them. 


Davis and Thompson Co. 
Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. Milwaukee 14, Wisconsin 
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SPLINE KEYS AND ROOT 
HELD TO FIVE ‘'TENTHS” 


This piece, a war production item, was de. 





signed for heavy duty service as the final input 





drive shaft for landing barges. The shaft was 
made of NE 9445 steel and heat treated before 
hobbing to 33-37 Rockwell C. The smaller 
spline shown being hobbed above was 2-7/16' 
long and had 10 keys 2.344” O.D., 2.038” root 


diameter and .364” wide. In actual production 


B-C HOBS PROVE DURABLE 


This heavy spline job is finish hobbed in one cut. One of the 
difficult factors on the job is the irregularity and hardness of 


the customer held both key and root dimensions 
to + .0005", using Barber-Colman Ground 


Hobs cn a B-C Type A Hobbing Machine. 
the material; consequently, if the original setting is not cor- 


rect within specified limits, it is impossible to go back through 
and pick up additional stock. Under these tough conditions, 
Barber-Colman Hobs have shown exceptional durability pro- 
ducing ten shafts per hob sharpening. You can depend on B-C 
Hobs to give you accurate high production at low tool cost. 


GET THIS BOOK 


Write today for a copy of 


GENERAL OFFICES AND PLANT e 
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bulletin showing complete 
information ca Barber-Col- 
man Hobs. Ask for Bulletin 
No. H-13. 


The heavy one-cut spline hobbing 
job shown above is set up on a 
Barber-Colman Type "'A’’ Heavy 
Duty Hobbing Machine, illus- 
trated at the right. 
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